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UBfl-331 EXTENDED WRITE TIMING - 
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MZCR'O OPERATION 

UC8M SEJiD TR H 
UC8L REQ FF H 

ucbe no f?E<a h 

USZC AR8 OK L 
UC3L DTE L 

ore shift peg - 

tlCBL SEND HOLD H 
UCBM <A/D SEL H 
UCBF MAP MUX SEL H 
UC8L XT/YD WR L 
UCBE \HDZ SEL M 
UCSL TAG SEL i } fa H 



3US IB 
ft= FROM SB! (DON'T CARE) 
B =■ ADDRESS AND FUNC FROM UMD 
C - WRITE DATA 1 FROM UMD 
D - WRITE DATA 2 FROM UMD 



BUS MSK SB 

A~ FROM S8I (DON'T CARE) 

3 = MASK FOR WD1 

C * MASK FOR WDZ 

X = DON'T CAtfE 

Bus T fasr) 

US/C T MASK H 



TR LINES 

TAG AND 8 LINES 
MASK 
CONFIRMATION 



\ LOAD OPA k REQ SBI \wAIT REQFF \wRIT PSSjFF | BR DTE | BR CNF \ BR ACM \ BR ACK [ ^ \oPft<r-IDL£A \ 

OP* /9SSERTS INFORMATION FROM UNTO ONTO BUS J5 DURING Tl - TZ TIM E ' 




j WD1 I WDZ [ WDZ J WD1 | yyp/ [ wD< | WD/ \ WDt 



HOLD 



WRITE /ROD 



HOLD 



WRZTC DATA 1 



WDZ 



WRITE DATA Z 



DON'T CARE 



ACK 



ACK (WDt) 



ACK (WDZ) 



UCBM CNF /, <p 



ACK 



FOR 8RCNF 



FOR BR ACK 



ACK 



FOR BRACK 
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USA Ml Ceo FLOW OgQANIZATiON 



rom address (octal) 



GnTRY POINTS 

(pac-e i) 
(nave t) - 



(from exit Point of other floh(s)) 



\ 



'mpc 



micro STATS 




(.OMMffNT go/ 

WHAT THIS state 

tS DOING 1 



operationi 80/ 
micro operat/okJ 

\NITHlN USA 

see: format op operation 



MICRO STATE 



BRANCH (CONDITION) me<3r£r 

address 
condition* mAlus l 




-Xaamci 



mPC(NEXT) ^/ CONDITION! » V ALUE 2 



(to entry Point op 

ANOTHER FLGV4 WITH 
SAME NAME ON PAGE 

/NDicArEn) 

(PAGE1) 

v mpc 



COMMENT 



OPFRATIOk) 



„ Vmicro STATE NEKTlP BRANCH 

I CONDITION) » VALUE Z 



THIS STATE ENTERS HERE 
(NAME 1 ) 



(HO BEANCH INVOLVED) 



COM MENT yty 

\Comc\Ent So/ ~~ | 

I THtS COMMENT REPRESENTS] 
' A GENERAL STATEMENT 

ABOuT A SEQUENCE OF 

STEPS. 



FORMAT OF OPERATION BOX 
I. MOVE 

DCS TlNATlOH < SOURCE 

value op a rom field 

(when other than idle state and not affected sv 
other operations of mis state, uses for preparation 
for next state or. to lock, our dma attention for 

THIS STATE) 
ROM FIELD « VALUE 
3 BUS ASSERTION (FOR OTHER THAN A MOVE TO A REGISTER.} 

8us *-^- source 

LOAD OPA : VALUE OF OPA FIELDS \HHEN OTHER THAN IDLE 

STATE ARE LISTED 8ELOW *LO*D OPA?. 
LOAD OP8: VALUE OP OPQ FIELDS MHEN OTHER THAN IDLE 

State pee listed beloh * load ops:". 

CHANGE STATE: THE NEW VALUES OF BNE ( BSTPTE) % 8TE And 
&FNC A£E LiSTEu SELOn 'CHANGE STATE:". ONLH THE 
VALUES CHANGED ARE LISTED. ALL OTHERS REMAIN 
UNCHANGED. 
7. CHANGE MASK: SETS AND ClEAES MASK. BITS. ALL MASK 
8/rS AR£ CLEARED 8H CLEAR MASK, MASK 8 ITS ARE 
SET INDIVIDUALLY OR IN PAlRS AS INDICATED 8Y THE 
MASK IZOM PATTE/?A/( UC& MlCEO SEQ GUIDE) FOGMAT- 

MSK ROM < SMSK 3, 2 

SETS MASK BiTS 2 AND 3 (THESE ARE THE BUFFER STATE 
Bits of the data PATH RECr.) ohlq the sits INDICATED 
by SMSK ARE CHANGED. All OTHER sits REMAIN 
UNCHANGED. 



NOTATION FOR DP RAM ACCESS 
(REFER TO UCS PRINTS- DP SAM ORGANIZATION) 

Syte Positions 

SHOHN BY * 8ELOH 
DPA (FUNCt/on OF 8SS)o>, If, 21 , 3Z 

HoeiZONTAL POSITION ' 

DETERMINED flV DSS 

VERTICAL. POSITION 

DETERMINED «<V 

LAD Foe 6vre0,i t z 

HAD FOR 8V7-£3 

I— LAD 
3 
2 
/ 

P 



HAD 



OB 


13 


Z5 


33 


OZ 


IZ 


ZZ 


32% 


out 


in- 


zi* 


31 


OO 


to 


20 


30 



IDLE STATE 

CFD'NOOP 
C.FS • NO OP 
CF8 s NO OP 
CFA * NO OP 
DSS « NO SHIFT 
DmS' ID 

(UMbA FILE) 
HAD - 



Rom fields 

LAD* 

FRS " AD FT W2> 
MAS • BOS AD 
HN3 m MAP HI 
8SS » 8DP NUM 

(FEOM MAP) 
BRG\ 
0£ 3 J-= HO BRANCH 




functions of opa-ops 

OPA- *BUS IB CONTeoL AT TI-TZ TIME. 
•SBI TSANSMIT FUNCTION 
(OP CODE ON UCS MICRO SEQ 
GUIDE) 
•DP MUK ENABLE 
COUNTER INCREMENT CONTEOL. 
OPB-'BOS AD CONTROL 

• MAP DATA ENABLE AND UC8N AD MUX. 
#/*0 ucer oop a/o. xr/v sececrs 



(PAGE 2) 
MCPA 



l£>LE STATE OF OPA (iDLEA) 

OP CODE* <JJ ( No SBI OPERATION) 

MIC STATE - 

DP MUX D/SA8LE = <p (ENABLED) 

T8 EN~ $ (BUS IB DISABLED DURING TIME TI-TZ ) 

CHTR T/VC- 1 (ENA8LED) 

IDLE STATE OF OPB C/DLE8) 

80s ad m add hld (unibus address) 
cntr sel, iaap data disable (mds) - $ 

(ioap data enabled 
ucs ad mux selects 
data path beg contens 
(mask and State Bits)) 



©I 



\k 



E 

m 
i 



PAGEl 



Note: the uba micro floujs shooj onlw the floljS of the 

CONTROL. OPERATIONS. THE MICRO OPSeATlONS OF THESE 

FLOCOS ACCOUNT FOR ALL THE ROM FIELDS OF THE CONTROL. 

STORE ROM) IN SYMBOLIC NOMENCLATURE". THE UCS MICRO 

SEQ GUIDE (MBZ1I PRINT SET) SHOtoS ALL OF THE ROM FIELDS 

AND THE VALUES REeUXfteD TO S>£/rP0#M TMS 0P£'/?*TI6MS CeSCjfXfiffO X# 73V»W PLCWS. 

THE "OCTAL £E PRESENTATION OF UCS CONTROL STORE" (W&Z1I PRINT SET) 

SHOUJS THE ACTUAL VALUE OF THE CONTROL STORE ROM. 

FOR EACH ROM ADDRESS. 



( MICRO FLOW FORMAT AND ORGANIZATION) 
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T 




"THIS MawinG UC SMCIftATlONS. HCUm. AM IX 
MKyCKTY Of OUTAL EOU W M CK T £0*K*ATION AM) 
SMAU. NOT K (inOOUCm 0* OOMCD OK USB) M WMXI 
0* IN *A»T AS THE IASIS fO« THE MANUFACTUtf OK SAI4 
Of ITEMS WITHOUT WHITTEM rCXAUSBON, 
COmufiHT © / ^^OtSITAL EQUNnrMT COtKHATION" 
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c 
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<r 



idle state of mulr.o 
cowtr.qller. wait 
for attention; prom 

HARDWARE aaJO JUMP TO 
HARDWARE DEVELOP*© START 
ADDRESS. 

(L/C 8 PR/AfTSET) 



ASSERT M IC OK (jbcR BIT 2J) 



HARDWARE SRAVK1* /Pft/0R/r/2C0) 

Uttewt/ou / 

ATTEKfTIOSl AjOT ACTfVE 



PRtaRfry gt (Lowest) 



ar/or/ty ; 



.SB A7T 

(mfi) 

*7 — 6T 



UB ATT 



PR/Oft /Tf 2 



j PRIORITY 3 $4)&H€ST) 



(mfi) 

59*57 



T>FRD 
RCUD 



(MFl) 



3>MA ATT 



(mfi) 

^4— 3T 



MICRO CONTROLLER. \UlTIAL\lATlOM 



AMY STATE 
OPERAnoU OM THIS STATE 



NCXT 



HARDWARE TMP ^kDCLR) <£, AOO 
ADCLR ASSERTED 



V AOCLR NKJT ASSE RTED 




(**F I) 
'DMA. 4TT 



<E 



v 



I UUiBUS I 
I FUKK.TIOU TO I 
I DIRECT DATA 1 
1 RATH 
I DATI, 0A/H9 
I DATO, OATOB I 
I 




SB/ TO «8A 
FUAJCTlOU 



_CT 




r uw\bus 

I READ To 
. SUFFER DATA 
1 PATH (DAT/) 
1 SOP i3 
1 EMPTY 

I J 

UKllBUS COtSTROL. 

OR IUTER.RUPT 

FUMCTIOhl 




PREFETCH SEAO 
DATA RECEIVED 



IT 

UWIBU5 
WRITE TO 




BUFFER DATA 
F*TA 
OO^OATOB^j 

'UIBUS DMA 
ACCESS TO MAPPED 
SBl ADDRESS 
SPACE 






<P,0R4O0 



OPERATION OFTHXS STATE 



ADCLR « PS DCLO + Sfc\ DEAD* UBA ADIN\T 

ADCLR FORCES THE ADDRESS OF THE ADCLR ROOTWJ*. 



TUMP OM HARDWARE DMA OECOOE MUJf AjCBA.) 

THE HARDWARE SELECTS THE MUX IMPUT 

CA^Cj.D) BASED OWTHE FLOW IW UCB PRAWT SET (jjba UCS ir decode) 
THE IUPVT SELECTED IS SHOWXJ l» THE ROUTJIOE 

DES\<jMAT»OU <b"A A, DMA % DMA C, OMA a) 



UWIBUS TO SBl READ 



DDP 



UWIBUSTO SBl WRITE 




fDMA D 



$*f}^ fuwieOS READ TO ^ 

^ I BUFFER. DATA PATH ' 

' fDATj; 



OOP 



UMlBUS TO SB! READ 




L_. 



BDP COA/TAIWS DATA 



WITH READ DATA 
PENOINO 



JDMA Dl 



DMA D2 




UmBUS TO SSI write 
DDP- SAME AS DMA Dl 




UMIBUS TO SOP TO SBl 



HEAD 
(BOP >S EMPTY) 

mat BUS to bop TO SBl 




'DMA &4 



READ wiTH READ DATA 
PEMDIN& FOR A MOTHER 
BDP 




DMA Bt 



UUIBUS TO BDP TO SBl 
READ C5AME AS DMA B 




DMAB2 



UMBUS TO BDP READ 



WITH READ DATA PEUDIUQ ^. 
FOR TH\S BDP (FROM PREFETCH) 




DMAB3 



ftP 



$r w > 



*7 



(%"> 



(mf 13) 



Jw) 



£lF\*) 



UMIBUS DATO TO BDP ^ \^ (V1F3) 

(J6»l MEM ADDRESS) <°^ *J> .4 ^ 




UMBUS DATOB TO BDP 



SBl MEM AODRES5 




:DMA A)>^F4) 



UMIBUS DATO TO BDP 
(SBl Jja ADORtSS) 



UA/lBUS OATOa 7g> BDP 
^BI I/O ADDRESS) 




DMA A 2 




DMA A3 



(MF5J 



,(-„P4) 



DAT! SyT£3^,/ 



MEM ADDRESS 



OAT) BYTES g v 3 



DMACt" 



MEM ADDRESS 



DAT! BYTES 4>S 



DMA CI 



MEM ADORCSS 



dati Brrss s,7 



DMAC2 



MEM ADDRESS 



DMA C3 



DAT/aKTES^Z ^dm4C4 

MEM ADQ,SV-TFOFST ^ U ™ ^ 



DATI BTTf S 3,4 ^da^ c > 

«£« ADD/ SITE OrST ^ 



DATi BYTES -Z 6 



MEM ADD, BYTB t>FST 



DMA Ct> 



DATI B^TES 7 ^ ^ A e > 

«£M ACQ, BYTE OFST 



DAT, BrTB^/ ^DM Aca 



//O ADD 



°^^"^ <£*> 



DATl BYTES ^/< 
//O A DD 



DMACIO: 



{/O ADD 



J^JgJttAi-^,.^ 



DATI BYTES 2,3 
//O ADD 




DMA CI3] 



"PS?** 1 < &" c * 



DAT/ BYTES 2,3 
i/O ADD 



DMA C15Z 



c 



PFRO 
RCUD 


















.(t*FI$ 



fa* '5) 

2/ 



JMF'S) 
2.2 



(MF li) 
23 



(mf is) 

24- 



(MF&) 



MF I* 
26 



(MFISj 
27 



(MFI5^ 
3^ 



(mf IS) 
31 



(mf \s) 
32 



Cmf \s) 

33 



(MFIS) 



<JMF/5) 
3S 



(mfis) 

36 



(mf/s) 

J7 



J 



READ DATA RETURNED 
FROM PREFETCH 



wiTHot/r arrjr 



OFST 



w/Tfl avrg oFsr 




pr^ 



(MF/6) 
7* 




PFI 



falFlf,) 

7/ 



a 



(mfi) 



SB ATT 



* see A/ore /.- 



(= 



MFI 



RESPOWSE TO UMIBUS 
CO*JTROC LOGIC OM i/AI 



MASTER DATI 



TIMEOUT - 

(RETURAI REARDAT^ 




USC^ 



MBCI 



BRRUR SAO PAM 

(SCUD COAfTEMTS 

OTSRRlyR FOR 

AEADOATA. NO 

iwteirrupt rwAWSAcrioy) 




MASTER OAT» Wl 



DATI COMPLETE 
SEWD H\ 16 B/TS 
TOR «EAD DATA 




WBC 2 



AdASTER DAT/ w^ 
DATI COMPLETE 
scwo lo/6 avrs 

fOR READ DATA 

(WT« ru> OK 



IhSTEPAUfir 
TRAWSACT/OM 
COMPLETED 
RETL/RW VECTOR 
FDR READ DATA 



figfti 



<pF2$ 
S/ 



(mfzi) 

S2 



(mfzi) 



(*1F24) 



UAi READ 



BEAD CR; SR, 
FMER_, FUBAR 

DPR READ 



(MF2 2J 



SB a "->(mF22) 




SB-SVft READ 




SB 3 



MAP REOREAD 




SB 4 



OPR NA/RlTE 



CLR BTE BIT. 

Purge, or 
100 -op 

brsvr write 




SB S~ 



SB 6 




MAP RE<S WRITE 




SB7 



^MF22) 
63 ' 



(MF23) 
64 



(MF24) 



'^ 



(MF23) 
67 



NOTES- 

/. r/te oPe/?0rjct>A/s r*aAt t#£ sbx /?£quZ/7Za/g. tag 
^tic/to S£ou£/vce/? /9/?£ sa/o*'"' ^eovc. 

/~sy£ /f£M/}ZA/£/J&- OfenstTXOA/31 

W/?Z T£ CA/FG^ /?- 

/?£/?£> CA//=G-/1 

\A//tXT£ OO*. 

/f£~/}0 0C/?. 

\A/ATT£ S/f- 

\A//fZT£ a A?. 
A9/f£ A//9ftDW/?/f£ 0/°£ftATXc*S 7A/A7T Oo A/OT /}£<^aX/f£ r*£ 
MTC/fO S£<PL/£A/C£K. 

i». S7/fA?T A?Q£>/?&S2£S, fie/f ZA/T^Ay//Ali. &e/9 /?Ci/TZ«/£Z'. 
( J=/?OM OAJ/f COA/T/fOL S7-o/f£ £.X-S7T A/&) 
/OO - /9D Z.A/ZT- CA4F2) 
/f*0 - SCP TO SSZ \A//fXZ£- (/»/*&) 

(A/O 8Y~T£ c/r/ese-T) 
Z/O - £/f#ef? /?£C6\/£f?y PrfoAf 80 S> To S3Z ytf/fZT£ - r*?r7) 
Z»7 • 3DP To S8Z w/?ZT£ -r*tPB) 
( kVXr/V 8 YT£ oA/=S£T) 
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(HARDWARE ENTRY POINTS INTO MICROCONTROLLER) CMFI) 



UBA MICRO FLOWS 



IFF 



-rr 



FD 



NUMBER 

DW780-(D-5 
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m»». i < or owtai Equmeff cowcmtwn Me 
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0( M m>T AS THE IASIS FOR THE MAMJF ACTUM OK SMI 

or items wrmouT wttrrnN pomisscn. 

waTAi. f&mma caarauTDr 



■awourt 
"»3 



S-0-08ZMO 



aja 



2E 



UBA INITIALIZATION SEQUENCE 



(uain) 




(uain) 




(uain) 


PSDCLO 




DEAD 




ADINIT 


1 




I 




V 



SEE NOTE 



(ToTlr) 



0OR 4(D$ 



PREPARE FOR INI TALI ZATI ON 
SEQUENCE 

DISABLE MAP RAM DATA IN (0) 
ASSERT COUNTER ON TO BUS AD 
AND BOP NO. IN 



LOAD opb: 
cntr sel: 

UCBN AD MUX =r CNTR 

BDP NO IN = CNTR 

MAP DATA DISABLE 

BUS AD«-^-UCBN AD MUX 

CLR CNTR 

BSS = BDP NO IN(CNT P.) 



i<2k) 



HARDWARE BRANCH 
AD CLR ASSERTED 



^.AD CLR NEGATED 



DISABLE DP RAM DATA IN ((f) 



LOAD OPA 

DP MUX DISABLE 
CLR C NTR 
BSS = CNTR 



_COMMENT j^ 

ICLR 16 DATA PATH ~R AM "" "~1 
| BLOCKS (4- LOCATIONS PER BLOCK) 
) AND FIRST 16 MAP REGISTERS | 
| (2 LOCATIONS PER MAP REG} 

| LOO PJ 6_T I UES I 



I 



NOTE." .ADCLR ISA CONDITION F'^CEDBY; 

I. POWER SUPPLY DCLC A55FKTEL' (PS DCLO) 
2.SBI DEAD ASSERTED (DEAL) 
3. CONTROL REGISTER ElT A L' ! INIT ASSE RTED 
(WHEN SET, THIS BIT l~ AVERTED AND 
IT IS THEN CLEAI,EI f Y THE 
HARDWARE A t t N '.> LATER.} 
.WHEN ADCLR IS ASSERTED. THE MICRO SEQUENCER 
WILL BE FORCED INTO THIS ROUTINE FROM WHAT 
EVER STATE THAT IT WAS IN. 



101 



CNTR A = 



CLEAR HI 16 BITS OF 
MAP REG 



MR HI <BUS AD> 
BSS =CNTR 



103 



CLEAR FIRST LOCATION 
OF DP RAM (4 BYTES) 
CLR BNE BIT, FNC BIT.BTE BIT 



DPA CC NT R ) 00, 1 0, 2 0,3 <- 

CHANGE STATE(CNTR) 

BSTATE* — 

BFNC < 

BTE < 



■0 



I ifi 4 



CLEAR 2 ND LOCATION OF 

DP RAM (A BYTES) 
CLEAR MASK BITS 



DPA(CNTR)0I,IL2I,3I * OS 

CHANGE MASK (CNTR) 
CLR MASK 



105 



CLR 3 RD LOCATION OF 
DP RAM (4 BYTES) 



D PA CCNTR)j32, 1 2, 22, 32 



106 



CLR A TH LOCATION OF 
DP RAM (A BYTES) 



DPA (CNTR) 03, 13, 23,33 



107 



CLR LO 16 BITS OF MAP 
REG 

ENABLE COUNTER INCREMENT 
SUCH THAT COUNTER WILL 
INCREMENT TO NEXT ADDRESS 



MRLO<BUS AD>« 

LOAD opa; 

DP MUX DISABLE 
INC COUNTER ENABLE 
BSS = CNTR 



M0 



DISABLE COUNTER INCREMENT 



LOAD opa: 

DP MUX DISABLE 
INC COUNTER DISABLE 
BSS = CNTR 



III 



BRANCH ON COUNTER =16 



BSS^CNTR 



BR (CNTR A) 101 



CNTR A = I 



COMMENT 

f~ CLEAR REMAINING MAP 

I REGISTERS 

| LOOP 496 TIMES 



102 



I 



CL R LO 16 BITS OF 
MAP REG 



MAP LO <CNTR> 



CLR HI 16 BITS OF MAP 

REG. 
ENABLE COUNTER 
INCREMENT 



MR HI <CNTR> < 

LOAD OPA 

INC CNTR EN 
DP MUX DISABLE 



DISABLE COUNTER INCREWE1T 



LOAD OPA 

INC CNTR DISABLE 
DP MUX DISABLE 



CLR LO 16 BITS OF MAP 
REG 



MAP LO <CNTR> < 



113 



BR (CNTR FyLL)ll2 
CNTR FULL = 



CNTR FULL = I 



CLR OPB TOXDLE STATE 



OPB' 



IDLE B 



i 



Q 

ilk 



CLR OPA TO IDLE STATE 



OPA*— IDLE A 




ID LE 



MFI 

003 



(UBA X.VTIALIZATION SEQUENCE) 



CHK | CHANGE NO. ' REV. 



(MF2) 



UBA MICRO FLOWS 

SCALE ~/-f^— I SHEET 3 OF 2.1 



T 



FD 



NUMBER 

DW780-0-5 



~TMJ DRAWING AND SMCRtCATKJNl HBttW. AM THi 
PR0HRTY OF DIGITAL EQURMENT CORPORATION AMB 

shall not m kerroolceo ok coked OR USB IN WHOU 

OK IN PART AS THE EASIS FOR THE MAMUFACTUU OR SAU 

OF ITEMS WITHOUT WRITTEN PERMISSION. 

COPYRIGHT ©19 7? DIGITAL EQUPMENT CORPORATION" 



5-a)-<z)8ZMa|adjai 2 I 



MEM DATOB-unibus oato via bdp to sbi mem adores space 

(MF_0 



f DMAA0 ) 



$14 



BRANCH ON BYTE OFST, 
AND UNBUS ADDRESS <A2,AI> 
CHANGE STATE AND SEND 

SLAVE SYNC 
STORE UNIBUS ADDRESS 



CHANGE STATE SEND SSYN." 

BSTATE <— I 

BFNC*-l 
DPA 23.33 <— BUS AD 



BR(B0,A2,AI) 550 
<BqA2,A[)= 



550 



SET MASK BITS 0,1 AND 

CLR DMA ATT 
MOVE UNIBUS DATA TO 
BUFFER 



CHNG MSK AND CLR DMA ATT; 

MSK ROM « — - SMSK 1,0 
DPA <£<*; /<* < — REC D 



(B 0. A 2, A j> =• I 



551 



SET MASK BITS 2,3 AND 
CLR DMA ATT 
MOVE UNIBUS DATA TO 
BUFFER 



CHNG MSK AND CLR DMA ATT: 

M3K ROM 4 SMSK 3.2 

DPA 24 30 < REC D 



<B0. A2,AI> = 2 



552 



SET MASK BITS 4.5 AND 
CLR DMA ATT 
MOVE UNIBUS DATA TO 
BUFFER 



CHNG MSK AND CLR DMA ATT: 
MS* ROM* SMSK 5,4 

DPA $1 II < REC D 




<mfi; 

003 



(B0.A2.Al) -7 



(B0. A2.AI) = 6 



556 



BYTE OFST 

SET MASK BITS 5,6 AND 

CLR DMA ATT 
MOVE UNIBUS DATA TO 
BUFFER 



CHNG MSK AND CLR DMA ATT: 

MSK ROM*— SMS 6,5 
DPA 11,21 < REC D 



(B0.A2.Al) - 5 



555 



BYTE OFST 

SET MASK BITS 3,4 AND 
CLR DMA ATT 
MOVE UNIBUS DATA T 
BUFFER 



CHNG MSK AND CLR DMA ATT: 

MSK ROM « — SMSK 4,3 
DPA 30 01 V— REC D 



(B0, A2.AI)- 4 



554 



A 



1 



BYTE OFST 

SET MASK BITS 1,2 AND 
CLR DMA ATT 

MOVE UNIBUS DATA TO 

BUFFER 



CHNG MSK AND CLR DMA ATT: 

MSK ROM«— SMSK 2,1 
DPA 10,204— REC D 



<B0. A 2, Al> =3 



553 



1 



(MF4,5; 
(STRT WRT) 



SET MASK BITS 6,7 
MOVE UNiBUS DATA 
BUFFER 



CHANGE MSK*. 

MSK ROM< SMSK 7,6 

DPA 21.31 «— REC D 
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BDP WRITE TRANSFER 

BUFFERED DATA TO SBI MEM 

LOAD OPA FOR BDP WRITE 

LATCH HI 16 BITS OF 

MAP RAM 

CLR COUNTER FOR TIMEOUT 



LOAD opa: 

IB EN UMD 

CNTR ENABLE 

OP CODE « BDP WRITE 

MIC STATE < — 
CLR CNTR 
MR LATCH < — MR H <BUS AD> 
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BYTE OFST 
SET MASK BIT 7 

MOV UNIBUS DATA TO 
BUFFER AND TMPSTR 
ENABLE BUS AD INCREMENT 



CHANGE MSK". 

MSK ROM « — SMSK 7 

DPA 31 « REC D0 

TMPST* $ < REC Dl 

AD INC ENABLE 



561 



STORE UNIBUS ADD +■ I 



DPA 23,33*— BUS AD + I 
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JL. 



BDP WRITE TRANSFER 
BUFFERD DATA TO 
SBI MEM 
LOAD OPA FOR BDP WRITE 
LATCH HI 16 BITS OF 

MAP RAM 
CLR COUNTER FOR 
TIME OUT 



LOAD opa: 

IB EN UMD 

CNTR ENABLE 

OP CODE <— BDP WRITE 

MIC STATE < — 
CLR CNTR 
MR LATCH < — MR H <BUS AD) 
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MEM DATOB unibus datob via bop to sbi 

(MFI) 
^DMA A I ) 



MEM ADDRESS SPACE 
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BRANCH ON BYTLE OFST AND 
UNIBUS ADDRESS^2,AI, A0> 
CHANGE STATE AND SEND 
SLAVE SYNC 
STORE UNIBUS ADDRESS 



CNG STATE SND SSYN 
B STATE < — I 
BFNC«— I 

DPA 23,33<— BUS AD 



BR(B0, A2.AI, A0)6 00 
(B0A2, AI.Ag)=g 
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SET MASK BIT AND 

CLR DMA ATT 
MOVE UNIBUS DATA TO 
BUFFER 



CHNG MSK AND CLR DMA ATT: 

MSK ROM « SMSK 

DPA <*<* * REC D 



(B0 A2, A I. Afl)=l 
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SET MASK BIT I AND CLEAR 
DMA ATT 
MOVE UNIBUS DATA TO 
BUFFER 



CHNG MSK AND CLR DMA ATT: 
MSK ROM* SMSK I 

DP*o>t <f REC D , 



(B0. A 2. AI,Aj0)-2 
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SET MASK BIT 2 AND CLEAR 
DMA ATT 
MOVE UNIBUS DATA TO 
BUFFER 



CHNG MSK AND CLR DMA ATT; 

MSK ROM*— SMSK 2 
DPA*2< REC 



CB0.A2, AI.A0) = 7 
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SET MASK BIT 7 
MOVE UNIBUS DATA TO BUFFER 
START SBI TRANSFER 



CHAWJE MSK 

MSK ROM< SMSK 

DPA 31 < REC D I 



(B0.A2.AI A0) =6 
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SET MASK BIT 6 AND CLEAR 
DMA ATT 

MOVE UNIBUS DA T A TO 
BUFFER 



CHNG MSK AND CLR DMA ATT: 

MSK ROM « SMSK 6 

OPA eK REC D 



9.A2.AI.A0) =5 
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SET MASK BIT 5 AND CLEAR 
DMA ATT 
MOVE UNIBUS DATA TO 
BUFFER 



CHNG MSK AND CLR DMA ATT: 

MSK ROM « SMSK 5 

DPA II « REC D I 




IDLE 
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A2. A I. A0) =4 
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SET MASK BIT 4 AND CLEAR 
DMA ATT 
MOVE UNIBUS DATA TO 
BUFFER 



CHNG MSK AND CLR DMA ATTJ 

MSK ROM * SMSK 4 

DPA *K REC D0 



rB0.A2.AI. A0)=3 
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SET MASK BIT 3 AND CLEAR 

DMA ATT 
MOVE UNIBUS DATA TO 
BUFFER 



CHNG MSK AND CLR DMA ATT; 

MSK ROM * SMSK 3 

DPA <t>3< REC D I 
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CB0A2.AI.A0) = 10 
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BYTE OFST 

SET MASK BIT I AND CLEAR 

DMA ATT 
MOVE UNIBUS DATA TO BUFFER 



CHNG MSK AND CLR DMA ATT.' 

MSK ROM« — SMSK I 
DPA L0«_REC D0 



(B0 A2. AI.Ag)=H 



BYTE OFST 

SET MASK BIT 2 AND CLEAR 

DMA ATT 
MOVE UNIBUS DATA TO BUFFER 



CHNG MSK AND CLR DMA ATT; 

MSK ROM < SMSK 2 

DPA 20*— REC D I 



(B0. A2.AI. A0) = I2 



612 




I 




BYTE 


OFST 






SET 


MASK BIT 


3 AND CLEAR 




DMA 


ATT 




MOVE 


UNIBUS 


DATA TO 


BUFFER 


CHNG MSKAND CLR DMA ATT: 


MSK 


ROM *- 


-SMSK 
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DPA 30*— REC 
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BYTE OFST 

SET MASK BIT A AND CLEAR 

DMA ATT 
MOVE UNIBUS DATA TO BUFFER 



CHNG MSK AND CLR DMA ATT: 

MSK ROM < — SMSK 4 
DPA 01 « — REC D I 
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BYTE QFST 

SET MASK BIT 5 AND CLEAR 

DMA ATT 
MOVE UNIBUS DATA TO BUFFER 



CHNG MSK AND CLR DMA ATT: 

MSK ROM< SMSK 5 

DPA IK REC D 



IDLE 
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617 



BYTE OPST 

SET MASK BIT 
MOVE UNIBUS DATA TO BUFFER 



CHU& MSK: 
MSK ROM 
DPA 4)0 <r 



-SUSK0 
-REC Dl 
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INCREMENT UNIBUS ADDRESS 

Aliu STORE IN SDP 
CLR DMA ATTENTION 



DPA 23 33*-BUS AD + I 
CLR DMA ATT 



,A2. AI.A0) = 16 
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BY7£ OFST 

SET MASK BIT 7 
MOVE UNIBUS DATA TO BUFFER 
START SB I TRANSFER 



CHAN&6 MS* 

MSK ROM*— SMSK 7 
DPA 31 < REC D0 
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Cb0jA2.AI.A0) =15 
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BYTE OFST 

SET MASK BIT 6 AND CLEAR 

DMA ATT 
MOVE UNIBUS DATA TO BUFFER 



CHNG MSK AND CLR DMA ATT; 

MSK ROM*— SMSK 6 
DPA a I < REC D I 
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DATOB- UNIBUS DATOB VIA BDP TO 
SBI J/? AOORESS SPACE 
(MFQ 
(oMA A3) 



BRANCH ON UNIBUS ADD (Al) 
CHANGE STATE ANO SENO 

SLAVE SYNC 
STORE UNiBUS AOORESS 



CHNG STATE SND SSYN: 

BSTATE ♦-! 

BFNL •* — I 
DPA 23, 33 -« — BUS AD 
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BR(A1) 567 



BRANCH ON UNIBUS ADDRESS (AI,A0) 
CHANGE STATE ANO SEND 
SLAVE SYNC 
STORE UNIBUS ADDRESS 



CHNG STATE SND SSYN: 
BSTATE -•— I 
BFNC — —I 
DPA 23,33 «•- BUS AD 

BRfcLA0) 571 



567 



SET MASK BITS 0»L ANO 

CLEAR DMA ATT 

MOVE UNIBUS DATA TO BUFFER 



CHNG MSK AND CLR DMA ATT'. 

MSK ROM -*- SMSK \, $ 

DPA 00, 10 -•— REC D 



AI-- I 




SET MASK BITS 2,3 
MOVE UNIBUS DATA TO BUFFER 
START SBI TRANSFER 



CHANGE ffiSK: 

MSK RONU SMSK 3, £ 

OPA 20, 3* < ftEC D 



(MF3) 
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(A1,A0>0 
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SET MASK BIT $ AND CLEAR 

DMA ATT 
MOVE UNIBUS DATA TO BUFFER 



CHNG MSK ANO CLR DMA ATT; 

MSK ROM ■+ — SMSK 
OPA 10 -■ REC Dl 



Cai,a0)--i 



572 



SET MASK BIT I AND CLEAR 

DMA ATT 
MOVE UNIBUS DATA TO BUFFER 



CHNG MASK AND CLR DMA ATT; 
MSK ROM-*— SMSK 
DRAI0*- — REC Dl 



(Al,A0te 
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SET MASK BIT 2 ANO CLEAR 

DMA ATT 
MOVE UNIBUS DATA TO BUFFER 



CHNG MASK AND CLR DMA ATT; 
MSK ROM— — SMSK 2 
DFA 20 — — REC 00 



(AI,A0) 3 
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SET MASK BIT 3 
MOVE UNIBUS DATA TO BUFFER 
START SBI TRANSFER 



CHANGE MSK: 

MSK ROM-« SMSK 3 

DRA30-*— REC Dl 
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Suffer, data path to s&r nrite 

(NO BYTE DPST) 

iMFS) 



f<00 



( flPP w>9 ) 



REQUEST SBI 
BRANCH ON EXTENDED FUNC 
ENABLE DP PARITY PER CATCH 



SBI R£Q EN 
BUS T8-&—DP QAM 
EN DPPE CATCH 
MWS = MIAPLO 



l(*Z 



3l 



\L 



BR (EXT FUNC) ,(,/ /\ ^7) 

&DPLuer> /(0/ 



EXT FUNC* 

(MPj, ? 8 ) 

(bDPXHRT ) 




ids 



SBI COMMAND TRANSFERRED 
BRANCH ON CONFIRMATION 



8US^ 

MN3 



7T- 



UP RAM 
MAP LO 



CNF</.0>=0(NR) 



1(0(0 



No Response- Repeat 



SBI REQ EN 
8US I8*^-DP €AM 
EN DPPE CATCh) 
MVJS - map LO 



_& 



EXT FUNC" I 



EXTENDED YlRlTE 
)HAiT FOS. SBI gEQ FF To 
BE CLEARED 
ENABLE DPPAZiTi ERR CATCH 



8US TB^-DP ft AW 
EN DPE catch 
tfWS = MAPLO 



SBI eEQFF'5ET(fi) 



I6>5 



A 



BF (EXT FUNC) IbZ 



531 REQ FF= CLRV(l) 



BRANCH ON DATA TRANSFER 

BUS IB •* DP ISAM 

EN DPPE CATCH 
WINS* MAP LO 



1(0 4 



8£ (Z>TE) IC4 
DTE 'I 



4/ DTE * 



sbi transfer did not 
take place: 

COMMAND TIMEOUT oR 
MfiP PARITY ERROR 



BUS rS*^— DP RAM 
EN CATO 
EN MAP STAT 
NIWS = MAP to 



«S£ (EXT FUNC) l(*l 
EXT FUNC' 




SDPtU 



(MFl) 
/6/ 



^DPAYtEl 
CNF(\\0}=I(ACIC) 




CNF <i:#>~2 (BSY) 



BUSY - REPEAT 



SBI REQ EN 
BUS TB^—DP RAM 
EN DPPE CATCH 
MiNS' MAP LO 



BR (EXT FUNC) ICi 
EXT FUNC* 



EXT FUNC* I 
/62 





Z&DPLH, 



(MFl) 



CNF </.-0>-J (£RR) 
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ERROR CONFIRMATION 
ENABLE COMMAND ERROR 
STATUS 3/T 



EN CXTER. 
MHS - MAP LO 




jneree 

(MFl) 
2/0 




CHK | CHANGtNa REV. 
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gr^r 
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AC*.- CONTINUE 
82ANCH ON AOC FOR WD/ 



BUS I6<^-DP RAM 
MViS - MAP LO 
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Be (acic) nz 

ACR-0 



nz. 



AOL FOE WD/ RECEIVED 
BRANCH ON ACIC FOR INDZ 



BUS TB***- DP RANl 
« WS - MAP LO 



V 
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sr. ( a c<) n A 

(MFl) 



ACtL FOR HDZ. 
REPEAT 



RECEIVED 



S8T REQ EN 
BUS XB<A-DP RAM 
EN DPPE CATCH 
MhlS''MAP LO 



(8dp*wdl) 



BR (EXT FUNC) It* I 



EXT FUNC'0 




PLM 



(MFl) 
1(0 1 



EXT FUNC - / 

*>XHRJ> (MF ^ 
IbZ, 




ACIC=0 



4/ ACK't 
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ACK FOR LAST ND RECEIVED 
tLR MASH. AND STATE 
TEST FOR DP PARiTY ERR 



CHANCrE MASK AND SlDTE: 
BSTATE^—0 

8 FNC •* 

CLE MASK 
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ACK. NOT RECEIVED 
REPEAT 



$ar REQ EN 
BUS I3~°^-DP RAM 
EN DPPE CATCH 
MHS - MAP LO 



8S. (EXT FUNC) K0I 
EXT FUNC* p 



DPPE =Q 




^EXT FUNC-/ 
ZBDPXWRt> (MF<*) 
KfZ. 




BDF>LH 



(MFl) 



3L 



DPPE = I 



11(0 



dp parity error 
Enable status bit 



EN DPPE STAT 



<^eTERR^> 



3l 



NO ERRORS 

CLEAR OPA TO TDlE STATE 
RELEASE MR LATCH 
CLEAR DMA ATTENTION* 



OPA •*- 



1DCE& 



CLR MR HI CrATE 
CLR DMA ATT 



(MFl) 
Zi<P 




JJ>LE 
(MFl) 
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-?20 



S£5Px? we/r£ io/v* 



£A/ DPP5 CATCH 
MWS * MAPLO 
BOS TQ^-DP P.AM 



CHK I CHANGE NO. I REV. 



JiL 



&DP6 NZlTE LONCr 



EN t>PPE CATCH 

MHS = MfiPuo 

BUS I& -*^-DP 12AM 



Zt><t> 



^r 



WAIT FOE. ESQ FF 
3E CLEANED 



TO 



BUS IS—-Z-DP 2PM 
EN DPPE CATCH 

MVJS = MAP LO 



2<$>t 



ae ( ssr esq ff) zoo 
sbi seq fp = eer(0) 



^ SBI PEG FF = ClSD (t) 



8ZANCH ON DATA TEANSPEIF 
ENABLE 



BUS 18 - mJL - DP eArt 
En qppe catch 

A<?WS = MAP LO 



2oL 



-± 



3£ (bT£) 202 

DT£ = I 



zi>i 



SBT COMMAND TeAH3F£eg£D 
8SPNCH ON CONFlEMRTlON 



BOS IB 



■DP PPM 



MVlS = MAP LO 



DT£- 



SBT TeANSFEZ DID NOT 
TP%£ PLACE 
COMMAND TIMEOUT OH 
HAP PAg'TY EPPOZ 



80% 18 * DP SAM 

EN CATO 
EM MAP STAT 
MHS* MAP LO 



CmPI) 
Z10 



8£(£NF<!:0>) 204 

cnF( /:a>» p hZ 



(MF l*,l, 8,24, 25) 

(wgrggg) ' 



2*4 



M 



21(6 



no response- esPEPi 



681 ZEO EN 
BOS 18-+^- DP SAM 
EN DPPE CATCH 
MiHS - MAP LO 



ee c Exr func) i<*i 

Ext func*® 




1DPXH 



Ext func - / 



i MFC) 

ibZ 




EDPLHET 



(MF1) 



^L 



eeeoe dozing- buffer 

to 381 yieiTE: 
SET bte bit and clepS 

STATE, FONC, AND MASK 
8S.ANCP ON MlC STATE 
TO vv FINISH " SEQUENCE 



C#NGr tfSC ANT) STATE '. 

£>$TPTE^ 

8 FUNC -* 

8TE~* / 

LLZ ms< 



£NiFa:&y-i (acc) 



zts 



^L 



ACC CONFtenATtON 
B2ANCH ONACC FoP 



BUS 18 



+ *- 



DP S.PN) 



M]N3 = MAPLO 




ee cpcic) /-?4- 



n4, ne 



CNF<f.0>=Z (8SY) 



Z<b<* 



J& 



BUSY- P.EPEAT 



SBT 2EQ EN 
BUS I8* A ~T>P PPM 
EN DPPE CATCH 
MN$' MAP LO 



BP, (MIC STATE) 211 



MlC STATE- (BDP Her) 



211 



J£_ 



CLP. OPA TO IDLE STATE 
CL8. DMA ATTENTION 

2ELEfi,SiC MS LATCH 



OPA -^ IDLE A 

ClP. DMA ATT 
CLP MZ HI CrATE 




J.DLE 



MlC STATE' I (PPCrCMPLT) 



(MFj) 
04>2 



ZIZ 



8P (Eat func) l CI 
Ext funC'0 




(MFl) 



^L 



CLP. OP8 TO TVLE state 
ZELSASE MP. LATCH 



(3P8 -* — 
CLE MS. 



TDLE 8 
HZ GATE 



SSS-/ (inhibit DW, ATT) 



in 



< 1 

ZOO 
1^- 






cnf<,i:0)=3 (bzp.) 
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EP.P.OZ CONFIRMATION 
ENABLE COMMAND EZZOP, 
STATUS BIT 



CXTEg 
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BUFFEP. DATA PATH TO S8T higlTS 
Hrrn &VTE OFST 
(MFi) 

(popup) 



2/7 



jL 



ezauBST sar 

8EANCH TO EXTENDED FUNC 
ENABLE DP PAg/TY E££ CATCH 



SSI P.EQ EN 
8 US 18—* — DP gAM 
FN DPPE CATCH 
MWS m MPPLO 



ZZl 



8g(EXT func) 2Zb 

EXT FUNC- ^ flwgrL - 



r t 



(MFQ) 




(MF1) 

zz<p 



S'** 






ZZ4 
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38T Command TeANSFseeec 

8SANCH ON CONFigMATfON 



BUS T8-* 4 - DP RAM 



\t 



Ext funC' i 



waj/t Foe ser eeq ff 

TO 8E CL.EPtg.ED 

enable dp pfieiTY Eee catch 



8<JS I&^^—DP g fiy] 
EtS 1>PPE CATCH 
A7WS - MAPLO 



ee ($e>i eeoFF)2z/ 



S8T eeo ff* se nai 



ZlZ, 



\y SSI gEQFF=C LZD O ) 



8SANCH ON DATA TgAKSFEg. 



BUS T8" 

En DPPE CATCH 

M'nS - MPlO 



DP gAM 



B£ (cnf<i:#» zid 
cnf<\ : 0> » (Ng) 
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No Response - Repeat 



S8I eeo. en 

BUS T8 DP gAM 
BN DPPE CATCH 

"■rvj - frtrir- i.w 



Be (.srr fonc) zzd> 

EXT FO»C*0^ ^/\/^^ 7 ) 

-^-^<&e TL >zzfi 



CNF<r.0>*l (AC/C) 

> — — 




^flw/erx 



EXT FUNC * I 



(MF8) 
ZZl 
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8£(DrE) 223 
DTE" I 



ty DTE =* 



SB! TgANSFEg £>/£> NOT 

take place 
Command timeout o£. 

MAP pAgiTV £ggOg 



8u3 ra-^ 

EN CATO 

En MAP STAT 

MINS- MAP iQ 



DP SAM 



CNF </i<g>-£ (8SY) 
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3l 



tsusy- eepEAT 



S8Z SEQ £N 
BUS I8<^-DP gAM 
EN DPPE CATCH 
M WS » MAPlO 



52 (EXT FONC) 
EXT FVnC'0 




EXT FunCI 




SWgTL 



(MF1) 

zz<p 



ZZl 



cnf<i:0>*3 ( £ge ) 



21 Z 
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seeoe. confirmation 

ENABLE COMMAND EggQg 
STATUS 8lT 



En CXTg 
MYiS = MAPLO 




yiETEeg. 

(MP 7) 
ZI0 



s-o)-©8z mo Bdjai 2 1 

^ Hm 'MrtTrl l 



27/ 



ACZ- CONTINUE 
BSfiNCH ON AO£ FQg WD I 



8U3 18-*^- DP SAM 
WWS = MAPLO 



36/ 



Jl 



Be (acc) 3$4> 

ACZ-0 



ACH*I 



ACK FOg. nVI eECE/MED 
BgANCH CN AC* FOg InDZ 



80$ 18 



■ DP SAM 



M\N$ = MOP i O 



3*3 



B£(ACK) $4>Z 



ACX.-6 



sj/ AC£*I 



ACK FOg CAST ND ZECElvED 

move TNiPsrg to buffer 
clz mask and set 
masxl bit 

TEST FOg Z)P PA&iTY Egg 



VPA 0-* — TMPSTg 
CHNCr MASK AND STATE: 
CLI2 MSK 
MSC 2oM-* — 5A75C 
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8P.CDPPE) 3$4- 



•DPPE'? 



DP PAS ITT Egg 
EnABlC STATUS BIT 



EN DPPE STAT 




MgTEgf 
(MF1) 



3><b<t> 



ACK. FOC nDI NOT BECENED 

zepeat 



S8Z eEQ En 

80S r8<r^-DP gAM 
EN DPPE CATCH 
tWS = mAPlo 



8g (Err func) zz$ 

EAT FONC # 




Err fuhc= / 




&WgTL 



/mfi) 
zzt 



jsweTx>' we) 

ZZl 



3&Z 



n. 



AC£ NOT gECEi\JED 
gEPEAT 



S8T ££Q En 
BOS TB-^-DP BAM 
EN DPPE CATCH 
M W5 = MAP LO 
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MO Egecgs 

CLg OPA TO IDLE STATE 
CLG. DMA ATTENTION 
RELEASE MG. LATCH 



OPA'* IDLE A 

CLg DMA ATT 
CLE MS HI &ATE 
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CMF9, 13) 

TJDP > 

R£A0j 



LATCH HI 16 8ITS OF 
MA P RAM 



MR LATCH* — MRH <BUS ADj> 
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LOAD FOR BDP READ 



LOAD OPA: 
IB EN UMD 
CNTR ENABLE 

MIC STATE < 

OP CODE* — BDP READ 
CL R CNTR 



432 



436 



COMMAND TRANSFERRED 
BRANCH ON CONFIRMATION 



MWS = MAP LO 



BR(CNF<i:0»4 4 
CNF<l;0> = 



440 



NO RESPONSE REPEAT 



SBI REQ EN 
MWS = MAP LO 



CNF <l.-0> = l 
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REQUEST SBI 



SBI REQ EN 
MWS = MAP LO 



4-33 



( B0 WAT ) 



WAIT FOR SBI REQ FF 
TO BE CLEARED 



MWS -MAP LO 
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BR dSBI REQ FF) 433 
SBI REQ FF = gr(SET) 



SBI REQ FF = I (CLRD; 



BRANCH ON DATA TRANSFER 



MWS = MAP LO 



435 



BR(DTE) 435 

DTE = I 



A'CK CONFIRMATION 
CLR OPA 
C LR MR LATCH 


OPA 
CLR 


MR 


IDLE A 
HI GATE 



B0 WAT 



(MF9) 

433 
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BRANCH TO I/O RORTINE 

IF THIS READ IS TO THE 
SBI I/O ADDRESS SPACE 



NO-OP 
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UN BUS TO BDP TO SBI READ 
(BDP IS EMPTY) 

XMF_l) 

(dma-bz) 



DI2 



BR (SBI I/O PG) 444 
SBI I/O PG = I 




(M F I 2) 
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LATCH HI 16 BITS OF 
MAP RAM 



MR LATCH*— M H <BUS AD> 



MEMORY ADDRESS RANGE 
BRANCH ON READ DATA 
RECEIVED OR READ DATA 
FAIL SAFE 



•NO-OP 



CNF<i:ar)=2 
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BUSY CONFIRMATION 
REPEAT 



SBI REQ EN 

MWS = MAP LO 



CNF <i:0)=3 
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ERROR CONFIRMATION 
ENABLE STATUS BIT 
AND ABORT UNIBUS XFER 



EN CXTER 






BR(DRDRCVD,RD FAIL SAFE) 447 



DRDRCVD.RD FAIL SAFE =0 
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STILL WAITING 



FRS = RD 



DRDRCVD. RD FAIL SAFE = I 



BR DRDRCVD.RD FAILSAFE 44 7 
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NO READ DATA RECEIVED 
ABORT UNIBUS TRANSFER 



CLR DRD RCVD 
M WS = MAP LO 




READ DATA RECEIVED 
BRANCH ON UNIBUS ADDRESS 
AND BYTE OFFSET 



CLR DRDRCVD 
FRS =RDI 



BRfB0.A2,AI) 46 



DRDRCVD.RD FAIL SAFE =3 



DTE = 



NO COMMAND TRANSFER 
ENABLE STATUS BITS 
AND ABORT UNIBUS XFER 



EN MAP STAT 

EN CATO 

MWS = MAP 10 




(MFI2) 
402 
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READ DATA RECEIVED 
BRANCH ON UNIBUS ADDRESS 
AND BYTE OFFSET 



CLR DRDRCVD 

FRS =r RD I 



BR(B0. AZ Al) 460 
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MOVE RDI BYTE AND I TO 
POUT EN SSYN 

DOUT*— RDI (I, 9) 
EN SSYN 



B&A2 Al =1 
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MOVE ROI TO BTDP 



DPA 00,I0,20,30«— RDI 
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MOVE ROI BYTE 2 AND 3 TO 
DOUT EN SSYN 



DOUT«— RDI (3,2) 
EN SSYN 



B0.A2.AI = 2 
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MOVE RDI BYTE 9 AND I TO 
DOUT EN SSYN 



DOUT< — RDl(j, 0) 
EN SSYN 






MOVE RD2 TO BDP 
SET BNE BIT(BFNC" IS 
CLEARED IN THIS STATE BUT 
WE DON'T CARE SINCE IT 
WAS TO BEGIN WITH) 



DPA 01,11,21 31 +- 
CHANGE STATE: 
BSTATE« I 



RD2 
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BfoA2> Al -3 
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MOVE RDf BYTE 2 AND 3 TO 
DOU T EN SSYN 



DOUTf— RDI f3,2) 
EN SSYN 
CHANGE STATE - . 
B STATE* — 



MOVE RDI TO 
SET BNE BIT 



BDP 



DPA 0I,II,2I,3M 
CHANGE STATE: 
B STATE < I 



RDI 



B0.A2,AI=4 
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MOVE RDI BYTE I AND 2 
DOUT EN SSYN 



TO 



DOUT< RDI (2, I) 

EN SSYN 
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LOAD \ 



MOVE RD I TO BDP 



DPA 00,10,20.30 



R D I 



B0.A2, Al = 5 
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MOVE RDI BYTE3 TO 

LP dout Clow byte) 



LO DOUT*— RDI (3) 



B0.A2.AI = 6 
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MOVE RD 2 BYTE 9 TO 

HI DOUT (HI BYTE)-EN SYNN 

HI DOUT« — RD2 (0) 
EN SSYN 
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BYTE 1 AND 
EN SSYN 
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TO 


DOUT«- 
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B0. A2.AI = 7 
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MOVE ROI BYTE 3 TO 

LO DOUT (LOW BYTE) 
CLR BNE BIT 



LO DOUT RDI (3) 
CHANGE STATE 

8 STATE « I 

AD INC EN 
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(BYTE OFFSET) 
CLR BNE BIT 
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CHANGE STATE'. 
0* BSTATE 
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MOVE RD2 TO BDP 

(BYTE OFFSET) 
SET BNE BIT BFN C IS 
CLEARED IN THIS STATE BUT 
WE DON'T CARE SINCE IT 
'WAS TO BEGIN WITH AND 
SHOULD BE ZERO 



DPA 01 II 21 32 < — 
CHANGE STATE." 

BSTATE « I 



RD2 
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GATE 
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OPA«-tIDJLE A 
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PUT BUF AD STORE ONTO 
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BUS AD^-i—BUFF ADD ST R 
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MR LATCH* — MR HI <(BUS AD> 




504 






LOAD OPA FOR BDP READ 
CLR COUNTER FOR TIMEOUT 




LOAD OPA: 

IB EN UMD 

CNTR ENABLE 

MIC STATE < 

OP CODE* — BDP READ 
CLR CNTR 
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REQUEST S BI 
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sbj: req en 
mws = map lo 
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WAIT FOR SBI REQ FF 
TO BE CLEARED 






MWS = MAP LO 






BR(SBI REQ FF 
SBI REQ FF=0 
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SET 
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BRANCH ON DATA TRANSFER 
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COMMAND TRANSFERRED 
BRANCH ON CONFIRMATION 
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j BR (DTE) 5I0 
DTE = I 



BR(CNF<i:flr» 5I2 
CNF<i:g> = 
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SBI REQ EN 
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CLR MR LATCH 
WAIT FOR'RD RETURN OR 
READ DATA FAIL SAFE 



CLR MR HI GATE 
DSS - SHIFT I 
FRS= RD I 

BR(DRDRCVD, RD FAILSAFE) 52 
DRDRCVD. RD FAIL SAFE = 



5I4 



BUSY-REPEAT 



SBI REQ EN 
MWS = MAP LO 



CNF <i:ff> =3 
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ERROR ENABLE STATUS 
Bi iS AND ABORT UNIBUS 
XFER 



EN CXTER 
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DRDRCVD. RD FAIL SAFE = 
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NO RD RETURNED 
CLR DIRECT RD RCVD 
ABORT UNIBUS TRANSFER 



CLR DRO RCVD 



DRDRCVD.RD FAILSAFE =2 
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READ DATA RETURNED 
MOVE RDI BYTE 0" TO HI 
doutChi BYTE> EN SSYN 
CLR DIRECT RD RCVD 



HI DOUT 
EN SSYN 
CLR DRD RCVD 



RDIO) 



DRDRCVD.RD FAILSAFE =3 
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READ DATA RETURNED 
MOVE RDI BYTE V TO HI 
DOUT(HI BYTE). EN SSYN 
CLR DIRECT RD RCVD 



HI DOUT 
EN SSYN 
CLR DRDRCVD 



RDI (fit) 
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CLR OPA TO IDLE 



OPA 



ID L E A 
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DTE=0 



NO COMMAND TRANSFER 
ENABLE STATUS BI TS 
ABORT UNIBUS X FER 



EN MAP STAT 
EN C ATO 
MWS = MAP LO 
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I/O ADDRESS RAN&E-WAIT 
FOR READ DATA. RETURN 
OR READ DATA FAILSAFE. 



NO-OP 



BR (DRDRCVD.RD FAILSAFE) 473 



DRDRCVO, RO FAILSAFE » 
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STILL WAJTINC 



NO-OP 



BR CDRORCVO, RO FAILSAFE) 473 



PRORCVD, RD FAILSAFE a I 
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ABORT UMBUS TRANS PER 



DRDRCVD, RD FAILSAFE »Z 
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READ DATA RETURNED 
CLR DIRECT RD RCVD 
BRANCH OW ADORESS BIT AJ 



CLR DRDRCVD 



BR CA1) 3S4, 



DRDRCVD, RD FAILSAFE « 3 
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READ WS.TA RETURNED 
CLR DIRECT RO RCVO 
BRANCH OW ADDRESS BIT AI 



CLR DRD RCVO 
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MOVE PDl BYTE AWO 1 
TO OOUT - EN SSYN 



POUT ■*- RDl ( jfi) EW SSYN 
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MOVE RDl BYTE Z AND 5 
TO DOUT • EN SSYN 
CLR BNE BIT 



DOUT ^- RDl ( 3,0 

EM SSYN 
CHAKIGE STATE : 

BSTATE— 



MOVE RDl TO BOP 
SET BNE BIT 



OP*. 0? , 10 , 20.10 -~ RDl 
CHANGE STATE '. 
BSTKTE*— I 
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CLR DIRECT RD RCVD 
CLR MR LATCH 
WAIT FOR MSYN TO BE 
RELEASED (SSYN TIMEOUT 
TO THE UNIBUS DEVICE) 




CLR DRO RCVD 
CLR N\R HI GATE 




BR(k\SYN RLSD) 516 
MSYN RLSD » a 
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MSYN RLSD « 
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TRANSFER ABORTED 

CLR OPATO IDLE. STATE 

CLR DMA ATT 




OPA -— IDLEA 
CLR DMA ATT 
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MOVC LEFTOVER BYTE TO 

TMPSTO. 

SCT 8AIC BIT 
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CHANGE STATE (STRD) 
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MOVE RD2 TO BOP 



DPA (STRD) <t», II, 21,32 •• R02 



MOVE LEFTOVER BYTE TO 
BDP 

LATCH HI I6B/TS OF MAf 
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MR LATCH — MR H (£oS A.D) 




BDP 
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(DMA Bl } 



011 



WAIT FOR PREFETCH READ 
DATA RETURW OR READ DATA 
FA\\_ SA.7E. 



FRS = R.D4 

BSS = fcDP STDREO 



BR. (PFRDRGUD, RO FAILSAFE) .T24 



PFR.DRc.UD, RP FAI L SAFE »<* 
■ J34 ^ 



STILL WAITING 



FRS = R.DI 

BS5 = BDP STORED 



SR flPFRDRCUD, RD FAILSAFE) 524 



PFRDRCUP, R.DFA1L SAFE - 1 

S2.S ^L 



NO READ DATA RETURNED 
LATCH Hi IfcBVTS OP 
MAP RAV/I 



MR LATCH-- MR H (^US ADJ 



PFRDRCUP, Rp FA it SAFE- 2. 




BDP 
.READ. 



(MF<?) 
43! 



READ DATA RETURNED 
MOVE RDl TO 8 DP 
BRANCH ON BVTE OFFSET 



DPA (STRD) <S&, liy 2<&3«f — RDI 
(JLUR^ PFRO RCUP) 



BR $TR« BVTE OFSl) S30 



PFRPRCUPIRP FAILSAFE » 3 
-5 -27 ^ 



READ DATA RETURNED 
MOVE RD1 TO BOP 
BRANCH ON BYTE OFFSET 



DPA (STRD) 0fl£, /Cg, 2<^ 30 — - RDI 
(fc-LRS PFRD RCUD) 



IBS (47 



8>rr ofst) 53 < 



S7RDSyTgQFST 
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VO SKTF OFFSET 

MOVE PJ>2 TO BOP 

SET SHE BIT 

GOTO UB -*■ BDP— S3l REAP 



DPA (&TRt) (${,11,21,31— RD2 
CHANGE STATE (&TRDJ 

B STATE.-- \ 

BFNC - — a 




STRD BVTE OFST=.| 
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UNIBUS TO BDP TO S BI READ 
WITH PREFETCH READ DATA 
PENDING FOR THE SAME BDP 



STRD BYTE OFST s.0 



JSL 



— — ' l«aln« 



(mfi> 

(dMA~B3) 



013 



WAIT FOR PREFETCH READ 
DATA RETURN OR RD 
FAIL SAFE 



FRS = RDI 



BR(PFRDRCVD, RD FAILSAFE) 534 



PFRDRCVD.RO FAILSAFE = 



534 



STILL WAITING 



FRS = RDI 



BR(PFRDRCVD.RD FAILSAFE)534 



PFRDRCVD»RD FAILSAFE = I 



535 



NO READ DATA RETURNED 
ABORT UNIBUS TRANSFER 
WAIT FOR MSYN TO BE 
RELEASED BY UNIBUS 
DEVICE (SSYN TIME OUT) 



NO - OP 



BR(MSYN RLSO) 546 



BFRDRCVD, RD FAILSAF E =Z 
536 \l 



READ DATA RETURNED 
MOVE RDI TO BDP 
BRANCH ON BYTE OFFSET 



DPA 00. 10,20, 30 <•— RDI 

I DD/CTDn ov-rr n c c t \ * a <* 



MSYN RLSD = g 



546 



STILL WAITING 



NO-OP 



BR MSYN RLSD 546 



MSYN RLSD = I 



PFRDRCVO.RD FAIL SAFE = 2 
5 3 7 ^_ 



READ DATA RETURNED 
MOVE RDI TO BDP 
BRANCH ON BYTLE OFFSET 



DPA 00, IP, 20, 3flT<— RDf. 

|BR(STRD BYTE OFSt) 54 
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TRANS FER ABORTED 



CLR DMA ATT 




XDLE 
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MOVE. ROT BYTE AND 1 TO 
DOU T . EN SSYNV 








D OUT*— RDI 0.0) 
E N SSYN 
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STRD BYTE OFST= 1 
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MOVE RDI BYTE TO 
HI DOUT (HI BYTE) 




MOVE RD2 TO BDP 
SET BNE BIT 




HDOUTf — RDI (0) 




DPA 01. II, 21, 31 < 

CHANGE STATE; 
BSTATE* — 1 
BFNC < 


RD 2 




544 






MOVE LEFT OVER BYTE FROM 
BDP TOLO DOUT (LOW BYTE) 
EN SSYN 
















LO DOUT< — DPA 32 
EN SSYN 
FRS = RD2 








1 
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MOVE READ DATA 2 TO BDP 
SET BNE BIT 








DPA 0LII.2I.32* /?02 

CHANGE STATE: 

B STATE* — 1 

BFNC < — 
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CLR DMA ATT 
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DMA C0" THRU C7 ARE UNI8US OATI TO S BI MEMORY ADDRESS TRANSFERS - WITH DATA AVAILABLE IN THE BDP. 



Cmfi) 

( DMA / g ) 



020 



MOVE WORD FROM BDR 
TO UNIBUS 



DOUT*— DPA 00, 16 
EN SSYN 
EN PB CLK 



420 



TEST FOR A DP PARITY ERROR 



COND CLR DMA ATT 

BRtTXPB) 62 1 



621 



TXPB = I 



^TXPB = 



NO PARITY ERROR 
COMPLETE 



NO-OP 



BR(XR) 003 
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SAME AS DMA C8 



CMFI) 
(dma Clf) 
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SAME AS DMA C9 



REVISIONS 
CMK I CHANGE NO. I REV. 
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(DMA C2) 
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MOVE WORD I FROM BDP TO 
UNIBUS 



DOUT« — DPA 20, 30 
EN SSYN 
EN PB CLK 



Cmfi) 
(dma C*T) 



024 



MOVE WORD 2 FROM BDP TO 
UNIBUS 



DOUT< — DPA 
EN SSYN 
EN PB CLK 



01. II 



Cmfi) 

(DMA C5) 



025 



MOVE FIRST WORD(BYTE OFST) 
FROM BDP TO UNIBUS 



DOUT< DPA 10, 20 

EN SSYN 
EN PB CLK 
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>],PARITY ERROR 



SET DP PARITY ERROR 



EN DPPE STAT 

MR LATCH < — MR HI 
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DMA C8 THRU C 15 ARE UNIBUS DAT! TO f 
SBI I/O ADDRESS TRANSFERS WITH DATA 
AVAILABLE IN THE BDP 
(MFQ 

(dma cT) 

030 i 



MOVE WORD FROM BDP 
TO UNIBUS 



DOUT< — DPA 
EN SSYN 
EN PB CLK 



0. 10 



SET BTE FOR BDP 



CHANGE STATE 

BTE4 — I 
CLR DMA ATT 
CLR MR HI GATE 
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(DMA C9) 
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IDLE 
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MOVE WORD I FROM 
TO UNIBUS 



BDP 



DOU T <- 
EN SSYN 
EN PB CLK 



DPA 2,0,30 
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SAME AS DMA C8 
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SAME AS DMA C9 
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MOVE SECOND WORO(BYTE OFSTJ 
FROM BDP TO UNIBUS 



DOUT* — DPA 30, 01 
EN SSYN 
EN PB CLK" 



MOVE FOURTH WORDCSYTE OFST) 
FROM BDP TO UNlBUS 



DOUT< — DPA 31,00 
EN SSYN 
EN PB CLK 
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BDP PREFETCH 



fMFI0) 
(PREFETOJ) 



(CWVM C3 



MOVE THIRD WORD(BYTE OFST) 

FROM BOP TO UNIBUS 
CLR BNE BfT 



DOUT< — DPA 
EN SSYN 
EN PB CLK 
CHANGE STATE.* 
BSTATE4— 



11,21 



BCPTO UNXBUS. 
CLR BNE BIT 



OOUT « — 
£AJ SSVN 

£Vv ps cla: 

CHfiH&e STATE 

6STAre < — (t> 



OP/? 21,31 



-> 



(eZS 



AD INC £N 



626 



START PREFETCH SEQUENCE 
INCREMENT UNIBUS ADD 
AND THEN MAP NEW ADD 



BUFF ADD STR< 
LOAD OPB 



-AD + I 



BUS AD^BUFF ADD STR 



627 



LOAD OPA FOR PREFETCH 
LATCH HI 16 BITS OF 

MAP RAM 
CLR COUNTER FOR TIME OUT 



LOAD OP a; 

IB EN UMD 

CNTR ENABLE 

OP CODE* PREFETCH 

MR LATCH * MR H <BUS A0> 

CLR CNTR 



6 3# 



REQUEST SBI 
BRANCH ON PB 



SBI REQ EN 
MWS = MAP LO 



632 



BR CTXPB) 631 
TXPB =0 



<l TXPB = I 



DATA PATH PARITY ERROR 



MWS = MAP LO 



635 4 



BRSBI REQ FF 



WAIT FOR SBI REQ FF TO 
BE CLEARED 



MWS = MAP LO 



SBI REQ FF^SSTj BR < SBJ REQ FF > 63 5 



SBI REQ FF=l(C!RD) 



631 



NO PARITY ERROR 



MWS = MAP LO 

BR&BI REQ FF)633 



SBI REQ FF = lCC L R 0) 



633 



JSBI REQ FF = #(S ET) 



WAIT FOR SBI REQ FF 
TO BE CLEARED 



M WS = MAP LO 



SBI REQ FF=g(SET) 



634 



BR(SBI REQFF)633 



JSBI REQFF=-|fC LRD) 



BRANCH ON DATA TRANSFER 



MWS = MAP LO 



64 6 



BR(DTE)6 45 

DTE = 



^ DTE - I 



READ COMMAND TRANSFERED 



MWS = MAP LO 



BR^NF<i: 0^)64 
CNF<I:0> =0 



->J 



641 



NO RESPONCE REPEAT 



SBI REQ EN 
MWS = MAP LO 



cnf<i:p)=i 



64 2 * NOTE I, 



ACK CONFIRMATION 
COMPLETE SEQUENCE 



CLR MR HI GATE 
CLR DMA ATT 
OPB < IDLE B 



C N F <l , 0) = 2 



643 



BUSY CONFIRMATION 
REPEAT 



MWS = MAP LO 
SBI REQ EN 



CNF<l:0> =3 



644 




(MFf6) 
636 



ERR CONFIRMATION 
ABORT SEQUENCE 



CLR MR HI GATE 
CLR DMA ATT 
OPB < IDLE B 



Iwrolirtt 



PREFETCH READ DATA RECEIVED 
(NO BYTE OFFSET) 
(MR!) 



( PRFCH^ 

Ipar errJ 



63 6 



SET SYTE AND DATA PATH 
PARITY ERROR 



CHANGE STATE 

BTE« I 

EN DPPE STAT 



64 5 



70 


MOVE RD2 TO BOP 




DPA<STRD>0l, 11,21,31 < RD2 










153 ,, 




MOVE RDI TO BDP 
SET BNE BIT 




DPA<STRD> 00, 10,20, 30<—RD 1 
CHANGE STATE 
BSTATE* 1 


1 





003 
PREFETCH READ DATA RECEIVED (BYT E OFFSET) 

(ZED 



E R ROR 

COMPLETE SEQUENCE 



CLR MR HI GATE 
CLR DMA ATT 
OPB « IDLE B 



575 



_& 



MOVE LEFT OVER BYTE 
TO TMPSTR 



TMPSTR DPA<STRD>32 
FRS = RD2 



54 



MOVE RD2 TO BDP 



DPA<STRD>0I.II,2I,32« RD 2 



155 



MOVE LEFTOVER BYTE 
TO BDP 



DPA<STRD>3I 
FRS = RDI 



TMPSTR 



I 
© 

I 

jel 



a 

III 



SEQUENCE COMPLETE 



OPA 



IDLE A 




NOTE i; 



THE HARDWARE SETS THE 
PREFETCH READ DATA REQUIRED 
FLIP FLOP (UCBM PREF CMND L) 
WHEN ACK IS RECEIVED DURING 

THE PREFETCH SEQUENCE. 



(MFI6) 



UBA MICRO FLOWS 



FD 



DW78<D-<D-5 
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DIRECT DATA PATH TO SSI READ 
fMFI,l9) 



(DMA Dg) 



004 



LOAD OPA FOR DIRECT DATA 

PATH FUNCTION 
LATCH HI 16 BITS OF 

MAP RAM 
CLR CNTR FOR TIME OUT 



LOAD OPAl 

IB EN UMD 

CNTR ENABLE 

OP CODE* DDP FUNC 

MR LATCH*— MR H<BUS AD^ 
CLR CNTR 



360 



364 



READ COMMAND TRANSFERRED 
BRANCH ON CONFIRMATION 



M WS -= MAP LO 



REQUESTS SBI 



SBI REQ EN 
MWS = MAP LO 



361 



MFI7 

(d0 wat) 



WAIT FOR SBI REQ FF 
TO BE CLEARED 



MWS = MAP LO 



362 



BR(SBI REQ FF)36I 
SBI REQ FF=S£T (jg) 



J,SBI REQ FF =C LRDfn 



BRANCH ON DATA TRANSFER 



MWS = MAP LO 

BR (DTEJ36 3 



3 63 



DTE = I 



BR CNF<I;0>36 5 

CNF<i:jg>=g Tnr) 



365 



NO RESPONSE - REPEAT 



SBI REQ EN 
MWS = MAP LO 




D0f WAT; 



MFI? 
361 



C N F<l :0> = I (a c k) 



366 


Jr 


ack: 


WAIT FOR RD RECVD 


FRS 


=" RD 1 



BR(DRORCVD, RD FAIL SAFE) 37 1 



C N F <r : 0) = 2 (B S t) 

3 67 >lr 



BUSY CONFIRMATION ; REPEAT 



SBI REQ EN 
MWS = MAP LO 




-~~ wTMFI?) 
JUS WAt> 36 , 



CNF<i:fl> = 3 (ERR) 



370 



ERROR CONFIRMATION 
SET STATUS Bl T 



EN CXTR 
CLP, CNTR 



DTE =Sf 



NO COMMAND TRANSFER 

MASTER SYNC RELEASED 

OR 
MAP PARITY ERROR 

COMMAND OR TIMEOUT 



ENABLE MAP STAT 
EN CATO 
MSAIS = MAP LO 



375 



.ORDRCVD. RD FAIL SAFE =■ Sf 



371 



STILL WAITING 



FRS = RDI 



BR DRDRCVD RD FAILSAFE = 37I 



DRD RCVD. RD FAIL SAFE=I 



372 



READ DATA TIME OUT OR 
UNIBUS TIME OUT 



NO-OP 



DRDRCVD, RD FAILSAFE=2 



373 



READ DATA RETURNED 
ENABLE INTERL OCK FF 
BRANCH ON UNI BUS ADD(AI> 



FRS = RDI 
INTLK SET ENABLE 



BR (U B Al) 37 5 



DRDRCVD,RD FAIL SA P E = 3 
3 " It 



READ DATA RETURNED 
ENABLE INTERLOCK FF 
BRANCH ON UNIBUS ADD<AI> 



FRS = RD I 
INTLK SET 



ENABLE 

8R(UB Al) 375 



UB Al=j0 



3 76 



MOVE LO 16 BITS OF RD I 

TO DOUT 
ENABLE SLAVE SYNC 



DOUT« — RD I 
EN SSYN 



LO 



rUB Al = I 



MOVE HI 16 BITS OF 

10 DOUT 
ENABLE 5LAVE SYNC 



RDI 



DOUT* — RD I 
EN SSYN 



HI 



■^ 



A 



354 



JL 



COMPLETION.* 
CLR DMA ATTENTION 
RELEASE MR' LAT CH 
CLR CNTR 

WAIT FOR MSYN TO BE 
RELEASE 



CLR DMA ATT 
CLR MR HI GATE 
CLR CNTR 
BSS = I 



BR(MSYN RLSD}35 4 
MSYN .RLS.D'= 95 



355 



\JMSYN RLSD = I 



CLR OPA TO IDLE STATE 
CLR READ DATA RECEIVED 
CLR COUNTER 



OPA 4 IDLE A 

CLR RD RCVD 
C LR CNTR 




IDLE 

(MFI) 
003 



if) 
I 

fe 

500 

Ct 
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direct data path s bi write 
Cmfi) 

(dma~d7) 



0(05 



(MFI) 
( j?M A Ds) 



007 



LOAD OPA FOR DIRECT 

DATA PATH FUNCTION: 
CLR CNTR FOR TIME-OUT 
LATCH HI 16 BITS OF MAP 
RAM 



load opa: 

IB EN UMD 

DP MUX HX DISABLE 

CNTR ENABLE 

OP CODE* DDP FUNC 

CLR CNTR 

MR LATCH< MR H <BUS AD> 



3 77 



SAME AS STATE 
< 



Ate 



DTE = I 



SBI COMMAND TRANSFERRED 
BRANCH ON CONFIRMATION 



BUS IB LO«- A _REC D 
MWS =r MAP LO 



REQUEST SBI 

BRANCH ON UNIBUS ADD<AI> 



SBI REQ EN 
BUS IB LO «-*_ RE CD 
MWS = MAP LO 



352 



BR(UBAl)35l 



MFI8 

'dop wrt) 



ub ai = er 



si/ US Al = I 



WAIT FOR SBI REQ FF 

TO BE CLEARED 
UNIBUS DATA GOES TO 
HI 16 BITS OF S BI 



BUS IB HI< A RECD 
MWS = MAP LO 



SBI REQ FF = SETGarJ 



3 53 



351 



GO TO 403 

UNIBUS DATA GOES TO 

LO i£ BiTS OF SBI 



BUS IB LO 1-2- REC D 
MWS = MAP LO 



BR(SBI REQFF) 3 52 



403 



BRANC H ON DATA TRANSFER 



BUS IB Hlf-^-REC D 

MWS = MAP LO 

ENABLE INTERLOCK FLIP FLOP 



BR(DTE)40 5 



WAIT FOR SBI REO FF 
TO BE CLEARED 



BUS IB LO 



REC D 



MWS 



MAP LO 

BR(SBI REQ FFJ403 



404 



SBI REQFF = SET (flr) 



4>SBI RSQFF^C LRO (l) 



BRANCH ON DATA TRANSER 



BUSIB LO 



REC D 



MWS = MAP LO 
ENABLE INTE RLOCK FLIP FLO P} 
BR(DTE)405 



405 



BR(CNF<J:0»4O7 
CNF(l:0> jy(NR) 



J/DTE = flr 



COMMAND NOT TRANSFERRED 
ENABLE ERROR BITS 



EN CATO 

EN MAP STAT 

MWS = MAP LO 



407 



NO RESPONSE- REPEAT 



JBI REQ EN 
BUS IBLOf^ 
MWS = MAPLO 



■ REC D 



BRfUB Al) 351 




(MFI8) 
351 



CNF<l;0)=l Cack) 



411 



4 10 



BUSY RESPONSE REPEAT 



SBI REQ EN, 
BUS IB LO <J 
MWS = MAP LO 



• REC D 



BR(UB Al)3 5l 



CNF<I; 0>=3 CERR) 




:ddp WR 



CMFI8) 
■351 



ACK CONFIRMATION 
BRANCH ON ACK FOR 
WRITE DATA 



BUS IB LO«-^-REC D 
MWS = MAP LO 



412 



ERROR RESPONSE 



EN CXTER 
MWS = MAP LO 



413 



BRCACK) 4 13 
ACK = I 



ack = sar 



NO ACK FOR WRITE DATA 
REPEAT 



SBI REQ EN 

BUS IB LO«-^REC D 
MWS = MAP LO 




)DP WRl 



.(MFI8) 
351 



414 



ACK RECEIVED 
SEND SLAVE SYNC 



SND. 
CLR 



SSYN 

MR HI GATE 



416 



4 15 



,MSYN RCSD = I 



CLR OPA TO IDLE STATE 



OPA< 



■IDLE A 




CHK I CHANGE NO. I REV. 



TDLE 

(MFI) 
003 



if) 



1^ 

l co 

E 

SO 






COMPLETE SEQUENCE 
WAIT FOR MSYN TO BE 
RELEASED 



CLR. MR HI GATE 

CLR DMA ATT 

BSS =■ I 

BR(MSYN RLSD) 4 1 5 
hMSYN RLSD = g 
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STORE READ DATA OR WAIT FOR AND 
STORE READ DATA THEN GO TO 
DDP TO SBI READ 



(DMA D2^ 



2106 



BRANCH ON STATE OF 

READ DATA IN PROGRESS 



BSS - DP ADD <ST0RE> 
FRSr READ DATA I 



BRCPFRDRCVa RDFS) 42 



PFRDRCVD.RDFS = 



420 



BSS=r DP ADD<STORED> 
FRS = READ DATA I 



BR(PFRDRCVD. RDFS) 42 



PFRDRCVD.RDFS = I 



421 



READ DATA FAIL SAFE 

READ DATA NOT RECEIVED 

NO-OP- G TO DDP 
READ 



PFRDRCVD.RDFS = 2 




424 



STRD BYTE OFST -= 



NO BYTE OFFSET 
^TORE READ DATA 



DPA<5TRD> 01,1 I.2I.3M — RD 2 



426 



(MFI7) 
'004 



422 



PREFETCH READ DATA 
RECEIVED. 
STORE READ DATA I AND 
BRANCH ON STORE BYTE 
OFFSET. 



DPA<STRD>00J0\20', 3j0«-RD I 



BR(STRD BYTE OFST) 424 



PFRDRCVD, RDFS =■ 3 



PREFETCH READ DATA 
RECEIVED 

STORE READ DATA I AND 
BRANCH ON STORED 
BYTE OFFSET 



DPA STRD 00, 10,20, 30<— RDI 

BR(STRD BYTE OFST) 42 4 



SET 8NE BIT FOR BDP 



CHANGE STATE (DPA<STRD>) 

B STATE* — \ 

B N F C < — S5 
CLR RD RCVD 




;dma D 
(mfi?) 

004 



425 



STRD BYTE OFST =1 



BYTE OFFSET 
MORE TEMPORARY BUFFER 
TO TMPSTR 



TMPSTR*— DPA<STRD> 32 
FRS = READ DATA 2 



427 



MOVE READ DATA 2 TO 
BDP AND TEMPORARY 
BUFFER 



DPA<STRD> 01,11, 21, 32 <— RD 2 



430 



MOVE TMPSTR TO BDP 
5 El BNE BIT FOR BDP 



DPA<STRD>3I < — TMPSTR 
CHANGE STATE (OPA<$TRD>) 

BSTATE*— I 

BFNC <— OS 
CLR RD RCVD 




DMA Dsf; 

(MFI7) 
004 
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2 I 

le 

Q 
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UBA MICRO FLOWS 
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IM//BUS MASTER - DATA IN TIMEOUT 
SCN0 ZERO READ DATA 
MFI 

D 



.UBC* 



sal 



LOAD OPA FOR ZER O RD 
CLR COUNTER FOR 
TIMEOUT 



LOAD OPA-. 

DP MUX DISABLE 
IB ENABLE UMO 
/AC CNTR ENABLE 

CLR CNTR 



231 



STORE Z£RO IN HI DOUT 

AKID LO DOUT 
REQUEST SB/ 



HI DOUT -~- 
LO OOUT — <ft 
SB/ REQ EN 



232 



i 



WAIT FOR. SB/ REQ FF 
70 BE CLEARED 



233 



BR(&8I REQFF) 232 
-SB/ REQ FF-SETfo) 



]/ SB! RE& FT » CL RQ (i) 



INSTRUCTION COMPLETE 
CLR. OPA TO IDLE STATE 
CLR ATTE/VTIOAJ 
GO TO IDLE 



OP A >•— IDLE 
CLR UB ATT 
CLR CNTR. 




IDLE 

(MFI) 
003 



CHANGE NOl I REV. 



8RRVR SEND RAM 

S£HD STORED BRRVR 
FOR REAR. OATA 



BRRVR SEND VECTOR, 

SEND UMBOS VECTOR. FOR 
BGIZVR READ OATA 



(MFl) 
(uBCI J 



(ubc s- J 



ss- 



SELECT BRRVR NUMBER 
AND BRANCH ON THAT 
VALUE 



BSS - REG, ADO 



MOV UNI BUS VECTOR TO 
TMPSTR 



TMPSTR — REC O 



BR(DP ADD<3:Zy 241 



MOVE BRRVR 4 TO TMPSTR 



TMPSTR — DPA <02,/2 



n 



DP ADO<3t£?*l 



242 



MOVE BRRVR S TO TMPSTR. 



TMPSTR 



DPA 22, 32 

I 



DP ADD<3'2> = 2 



ZA3 



MOVE BRRVR & To TMPSTR 



TMPSTR — QPA #3, /J 



T 



OPAOO<3i2>=3 



2.AA 



MOVE BRRVR 7 TO TMPSTR 



TMPSTA — DPA a 23, 33 



2AS- 



BRANCH ON BRRVR FULL 



NO— OP 



247 



BRRVR FULL = I /FULL) 



LOAD OPA FOR TMPSTR RD 
CLR COUA/TER FOR T/MEOUT 



LOAD OPA : 

DP MUX H O/SABLE 
IB ENABLE UMD 
INC CNTR ENABLE 
OP CODE-— R.O MSK*& 
CLR CNTR 



BR (BRRVR FULL) 
246 



>Jr BRRVR FULL • & 



LOAD OPA FOR ^ERO RD 
CLR COUNTER. FOR T/MEOUT 



LOAD OPA: 

DP MUX DISABLE 
IB ENABLE UMD 
INC CNTR ENABLE 
OPCODE — RD MSK*<& 
CLR CNTR 



zsa 



REQUEST SB I 
SELECT TMPSTR 



S3! REQ Eh? 

BtAS /a — ^ TMPSTR 



257 



WAIT FOR SB! REQ. FF 
TO BE CLEARED 
SELECT TMPSTR. 



BUS IB 



TMPSTR 
SBI REQ FF = SET (a) 



252 



4/ SBI REQ FF' CL RD (l) 



BRANCH OK) DATA X FERRED 



BR (DTE) 253 

>.. pre - af 



DTE* I 



DATA WAS TRANSFERRED 
TEST A-OR ACK 



8R (ACI<$ 2SS 

. ACK = 



aca> / 



READ OATA RECEIVED 
CLR OPA TO IDLE STATE 
CLR COUA/TER 
CLJ*. BRRVR FULL BlT 



OPA —- IDLE 
CLR CNTR 



TEST THAT UN/BUS /NTR 
/S NEGATED 



CLR BRRVR FULL 



BR (/NTR RLSD) 2 7S 
^ IKTR RLSD = g 



2 76 




V iffTR RLSD-/ 


CLR 


SB 


ATT 


2S7 




V 


CLR 


UB 


ATT 




IDLE 



JSL. 



s-a>-<z>8zMapjIa| 2 



NO DATA TRAAASFSM 
CLR OPA TO /CLE STATE 



OPA «•- IDLE 
CJ-A CNTR 
CLR S3 ATT 



REAO DATA FAILED 

CLR OPA To IDLE STATE 



OPA 
CLR 



m— IDLE 
CNTR. 



260 



S7DRC VECTOR IK) BRRVR 
SELECT BRRVR AJUA*BER 
AMD 8AAK/CM OA/ TVMT 
VALUE 

SELECT TMPSTR AVD 
LAD *2. HAD-Z 



BSS ~ RE& ADD 



8 K(DP A Od<j: 2>2*/ 



DP ADO <3 ■■£>=■ A 



24/ 






i 








MOVE" 


TMPSTR 


TO 


BRRVR 


4 


DPA 


Oi 


a 2,/ 3. 


— 


TMPSTR 





DPADD<C3:Z')-l 



MOV TMPSTR. TO BRUVR S 



DPA <fi 22,32. — TMPSTR 



DP ADO <3-2>*2 



2 63 


* 




MOVE TMRSTR 


TO 


BRRVR. <i 


DPA& t$3,'3 - 




TMPSTR 



DPAQD<JSx3fri3 



264 



MOV TMPSTR TO 8RR.VR 7 



DPA <* 23, 33 — TMPSTR 



I 
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Ilk 
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Master 2>yrr grxj W/ 
Zeroes! Uk/i&us "Data ikj Upper. 

/(* Sirs FOS. SEAS DATA. 
(2££0 tM LOYJBS. ic Sirs) 
(m~i) 



( uc&£) 



sz 



^L 



load opa roe UN I SOS £D 
cl£ CoosiTeg Foe Timeout 



LOiOO opa: 

HP M'JA H TuSASlE 

T8 ENABLE UWD 

CntS EnA8lE 

OP CODS*- R.D y)S< = P8 
Cl£ C\sTg. 



234 



_&_ 



STOZE (JHiBUS DATA TAJ 
Hi DOuT AND lo douT 
Eequest SBT 



hi Dour, to 2>o uT <- Seen 

SSX S£Q EN 

80S T8 ^ €£C D CSMFT 2) 



235 



^L 



tr 



HAlT FOS. ESQ FF 
TO &E CLEANED 



&US 13 £- gEC V CSHFT Z) 



Z3(e 



8S($8T 2£QFF)23S 
S6Z ZEQFF^ 5ETC0) 



yjf SST £EQFF= Cl£D (l) 



TZAAJSFEg COM PlETS 
CLS OPA TO TDLE state 



OPA <r IDLE 
CLS CSjTfS. 

clz us att 




^5 

(mfi) 
64>3 



WASTES DATX Btn H0 
eSTueN UN/8US DGTA IM LoHEP. 

t<» Bits Foe eead data 

(2£SO IN OP PES It £iTS) 
(MFl) 



53 



-± 



loas opa foe umisus ei) 
cue coukite^ Foe timeout 



loato opa : 
2>p mux h d/3a8le 

T8 ENABLE ijrtD 
CWR ENA8LE 
op code •*- ez> MSK P8 
CLS CMTJP 



Z31 



3L 



STOZE U/U/8US DATA IN 

HI DOuT AK!T> LO VOuT 



Hi VOUT, LOZiouT-*- £EC D 



2(.5 



Jl 



REQUEST SST 



BUS Z8 ■*£- EEC D 
SSI JS.EQ EsJ 



Zbb 



^L 



^ 



YJA iT FOZ SSI Z.EQ FF To 
8£ CLEANED 



80S T8JL.JZECT) 



20,1 



Be (ser esq ff) 2Ce(, 

SBT £EQFF=SET (6) 



vj/ SBT BEOiFF- CLeD d) 



TZAMSFEis Complete: 
clz OPA TO IDLE state 



opa <—tdle 

cce C\IT% 
Cue U8 ATT 
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C-4I g£4D 
FUBAe, FMEZ, $#, C«- £&8D 



ChD 



6/ 



_&_ 



LOAD QPA FOE UAI ED 
CLEAE COUNTER FOE 
TIMEOUT 



LOAD OPAl 

■dp mux disable 
18 enable uat 
cnte enable 
op code -~ed »$£*<< 



IZ0 



A. 



eequest 3bi 



sai eeq en 



izi 



JAL 



INAtT Fog SET EEC) FF 
TO BE CLEA6ED 



NO-OP 



fZZ 



BE (SET RSO,FF) IB I 
^ S8T EEQ.FF*$£r(0) 



$61 gEQFF 'CtED (/) 



Tnsteoct/o\) Complete 
Cl£ OPA TO IDLE STATE 



OPA <— IDLE A 
ClE 3d ATT 




(mfi) 

003 



BEV190MS 



OjK| CHANS*!** IWSV. 



S».s 



* 



DPS. SEAD 

tf dp€0 —>send zeeo 

IP DPPl->)5, SEND CONTENTS 
/rtFl) 



( S8Z ) 



£2 



SELECT 333 ' EECr Ann 
AND 8EANCH OlH A/ON-iEeo 

avdeess 



8S3 - EECrAOD 



IZ3 



&E(DP>0) 113 
(DP>0)'/ 



^,(DP>4)=0 



DP EE& - SEND *EgO ED 
LOAD OPA FoU 2£?C &D 
CLEAE CNITE FoE rmeouT 
PE.EPAES FoE ROTATE 



LOAD OPA : 

DP MUt TS/3A8L6 

13 EN OMD 

CNTE ENABLE 

OP CODE ED M)S< * 

CLE cutis 

8S 5 » £ECr ADD 

DSS = 2 (EOTZ) 



(21 



Jl 



<- 



EEQUEST SBI 

ZoTATE DP RAM 2 SY7"£S 



SSr EECk SKI 
8USIB**-DPA <E£&ADD) 

C/foT Z) 03,/3,S!3 J 33 



/30 



Jt 



<r 



Wfl/T FOE. 381 ZEQ FF 
TO BE CLEAeED 



BUS X8*-2PA<e£CrAZ>D),03 r /3. 
(RoTZ) S3, 33 



Be(38IE£0FF) l 30 
SBI EEQ Ff*$eT(t) 



/3I 



33T eeq ff-cled a) 



CLE OP6 



OP8 



TDLE b 



I DP 



^L 



COM MENT 

£E£r)-*l5\ GET DP 



STATE INFOEMATION FEOM 
MSK AND STATS. SAM Ohi 
UCBT AND COMBINE WITH 
DP ADDEES3 INFOeWATlON 

Tn dp eam (umd). 
m/ceo state 124, 125 



>24 



H 



J 



ENABLE STATE AND' MSK 
ONTO AD 80S 



LOAD OP8 : 

803 ADDUCE AD MUX 
833 =* EEC ADD 



>ZS 



-ik_ 



HOME STATS. AND MSK 
TO DATA TiATH SAM 



DPA{e£6AVD>$3,i3<r-3u3 AD 



iZb 



J*L 



LOAD OPA Foe DPS ZD 
CLE CNTe Foe- TtMlEOUT 
PEEPAEE Foe eoTATE 



LOAD OPA : 

T8 ENABLE UMD 

CNTe ENABLE 

OP CODE <- RD MSK * 
CLE CNTe 
8SS= ZECr ADD 
DSS- 2 C EOT Z ) 



.20. 



~ 



_jsaaa is-i—i * . 



(MFt) 



63 



SELECT 633= EE& AP]> 
AND BEANCH ON VALUE 
SELECT DM3 a DP BAM 



8SS - EE& ADD 
DM3 ■ DP SAM 



Be (DP ADD<3:Z~)) l4 : 
DP ADD <3'.Z°)~# 



141 



MOV 8E3s/e 4- TO TMPSTe 



TMPSTe <~ DPA i>0, 10 



DP ADD <3:Z>'I 



143 



3l 



mov eesve s to ryipsre 



TMPSTE <- DPQ 20, 30 



DP ADD <31Z)= Z 



■> 



144- 



3l 



mov eesve u to tmpsts 



TMPSTe <- DPA 01,11 



DPADD<3:Z}-3 



148 



3L 



mov aesvg i to TMPSTe 



TMPSTZ,<-DPA 21,31 



4U 



LOAD OPA Foe TMPSTe ED 
CLE CNTe POe TIMEOUT 



LOAD OPA'- 

DP MUX A DISABLE 

tb enable umd 
cntr enable 

OP CODE*-SD MStC*# 

clr cnte: 



141 



XL 



ZEo. uest s ar 



38i ee$ en 

Bus rs <z TMPSTe 



V 



/50 



JXL 



ViAlT Foe 3BI 2£Q FF 
TO BE CLEAEED 



BUS TB 



TMPSTe 



151 



8ECS8Z ZEQFF)ifO 

ssr e£QFFsssr<<A 



{& 

too 

E 

3Q 



\b SBT EEG> FF* ClED it) 



(NSTeuCTiON COMPLETE 
CLE OPA TO TDLE STATE 



OPA <- TDLE A 
cte S8 ATT 
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TMS DKAWMe AMD 3WWICATO* MUSK AM THi 

moPBTY o» wsitai. iguwixr cowwatioh and 

SHAU NOT m HVOOOUCB 0» CDMtD 0* USD IN WHOU 
0* IM »A»T AS THC lASU FO* THi MAMJFACTUV 0* Vil 
OF tTIAtt wrrtOUT WUTTIN HKMtSOK 
COnHHKT C ,o-]1 OtOTAi. tq ww — ff GOUfOATIOM" 



g-(j-(Z)8ZMaiadj 

USS, 



(MF/) 
(384- ) 



££>4Z> 



64 



J& 



brsmr. write 



A7flP REGISTER NRlTE 
(K\Fi) 



(,(* 



SELECT MA3 = PECr A2>D 
STORE m&H l(* 8/TS OF 
MfiP REG- 



MR LATCH ■*- WR H<2e&AT>D~) 



CUE) 



67 



SELECT 35S = a?£C /<?DZ> 
/WD BRANCH OS VALUE 



833 = ££<r ^OD 



/3i 



_& 



Z.0,40 £R4 fi5A? mPHE& RD 
SELECT MR tOW 
0-£ CajTa? 



LOAD OPA 
18 ENftBLE UrtO 

cntr enable 

OP COSE -*-MAP g&Cr RV 
ClR £\)Tg 
MWS - M&P CO 



ill 



^L 



REQUEST 63T 
SELECT WSlO 



SBT PEQ Ehl 
MWS* HfiP CO 



l4$ 



^L 



MO\JE LOWER i(o BITS OF 
AD WD TO MAPR.E& LOW 



mr L<eee^25D> <- adhv 



8R (DP ADD (3:2)352. 

dp add <3;z-y-gs 



I5Z 



312. 



3l 



MOVE AD WD TO 6RSVR4- 



DPA 00, t& <~AV WD 



DP ADD <3:2>»' 



-> 



_^_ 



move UPPER I (a SITS OF 
AD WD TO MAP RECr HZ 



MR H < ZE& ADD> 
ClR 58 ATT 



AD 1*2? 



333 



3l 



mov ad wd to sess/es 



DPA 20, 30 *^AD WD 



DP ADD <3: 2)«£ 



■> 



334 



^L 



WOV AD WD To S*?3V€C» 



DP/!? <2> 0l,U <— AD WD 



DP ADD <J:2>*3" 



■> 



335 



■<r 



H4/T FOR SSI RECj FP 
TO 3E CLEANED 



MWS= PI/9P CO 



141 



86 (SSI EEQFF) 140 

ssi A?ap Ff~ser(0) 



A. 



MO\J AD WD TO <2,eSV€7 



DPA $ 21,31 



AD WD 



V 



336. 




TDLE 

(mfi) 
003 



J^_ 



INSTSUCTlON COMPLETE 



ClR SB ATT 



4/ ssr esq ff= c l ez> c 



Instruction Complete 
CL.R opa ro idle state 

RELEASE MR LATCH 



OPA -*-TD LEA 
ClS. Mg HZ CxATZ 
ClZ CHTZ. 
ClR SB ATT 




(wf\) 
pe>d> 



i 

in 

! 

$ 

Q 
8Q 




sTDtS 1 

<f>p3 



|«J 



CMC J CHANGE NO. REV. 
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iwnniT 
ccmmnO n.-MrMnunmreoMMinr 



TjPR MISiTE- 



(NO-OP, CLE. 8T£, Poecre. OZ 
CLS 8TE AND PUEG-E) 



(pipi) 
(S8S ) 



65 



select bs3' eeo- add And 

BEANCP ON NON-BEEO 



5SS m eecr add 



46/ 



&Z CDPXS) 660 

(pp>&ve> 



j/(T>p>e>>/ 



460 



DPR I TO /5 
BEANCA ON TATA BITS 31, 30 
TO DETERMINE OPEEFtpoN 



865 " <t<r ADD 



NON-OP POE DP0 



CLE SB ATT 



SeCSST 8lT<3i:30>)(*bZ 



S8T fl/r<3/:3O> = 




.IDLE 



(MP/) 
0&3 



662 



^L 



NO-OP 



CLB SB ATT 



S8I a<r<3/:30>=/ 



<M>3 



CLE &TE ONLY 



CrlA NCrE STft TE ' 

8TE ( Z&r ADD) 
CLE SB ATT 



(MP!) 
003 



(MP)) 
H03 



sar sir <3i:s0)-z 



SSI B/T (3/ : 30) -3 

^ 5 N^ 



CLE 6TE- CrO TO PuE&E 



CAANCrE STATE. 

BTE^EECr ADD>-*~0 



CHK I CHANGE NO. I *g#. 



■2SL 



^08ZMapja 
| " B ° |n " 



66* 



dps poeo-E 

BEANCM ON PU&rE EEQUiSED 
(PUNC NElTE -AND' BDP 
CONTAINS DATA) 



BSS * EECr ADD 



667 



BE(PECr £QD)666 
PECrECkD-0 (NO) 



\j pep- EQD=I (y es) 666 



PueCrE EEQOlESD 

ak5ve stoesd &offep 
addeess to qas 

SNftBuE DP PARITY eeeoe. 
CATCH 



Buff add sne *■ dpaceeoadd) 23 33 

EN DPPE CATCH 



peer not eequieed 

BEANCH ON Bt>P ACTNE 

(peE fetch) 



BSS" es&At>D 



1t>0 



8E(BDP ACTIVE) 70O 
8DP ACTIVE*! ('YES) 



670 



BDPACTNE'd Cno) 101 



~l7-^ 



EOUTE STOEED ADDRESS (8AS) 
TO t^AP (AD SOS) FO€ 
AVDEESS MAPP/NCr 



LOAD OPS 
BUS AD-* A -80FP ADD ST£ 
BSS = EEGrSTK 



Ull 



&DP NoT AC TIME 
ClS BSTATE (8HE) 
AND BPNC 



Changs state 

BSTATE < EECr ADD> *— 

BPNC <zeg-add) -*- 



STORE Hi&A /6 BITS OF 
MAP EAM 



ME LATCH f*EH <.B(JS AD) 

833 = EECr Add 



672 



LOAD OPA FOR. PuECrE 
SELECT LOhf /6 BITS OF MAP &>M 
CLE CNTg Foe TIMEOUT 



LORD OPA '. 

MIC STATE"*-/ 

IB EN UMD 

CNTE EHA8LS 

OP CODE <— PuetrE 

MHS <0) = 

BSS " SeCr ADD 

CLE CNTE 



673 



V 



8DP ACTI\JE 

CLE. EEAD DATA 2ECSisjED 
VJfilT FOE. COMPLETE 



8SS = EECr add 

CLE f>D S.CMD 



102. 



BE (ED FAILSAFE) 7o/ 
ED FAILSAFE =0{S£AD DATA EXPECTED) 



£D FA/lSAFE -/ 



EEAD DATA NOT EXPECTED 
CLtt. BSTATE (8NE) 
AND BFNC 



CHfiKICrE STATE 
BSTATE <BECr ADZ) > <5> 
8FNC <£E£rADD> 



(W7,25) 



BEANCP ON MAP RAP) OE 
DP SAM PAeiTV EEEOES 
(TEST PueCrE ACCESS OK.) 



BUS = EECr ADD 
MHS - 

ClE cnte: 




BE (P/ZCr ACCESS OK.) 67* 
PECr ACC Qf£* (FAI LUEE) 



C0I4 



3l 



eajable dp PAEiTY status Bit 
enable map status bits 

(TSJMAUD MAP EECr +■ 
MAP EECr PAElTV EEE ) 
SET BTE, CLE BSTATE 
AMD PUhJC 



EM MAP QTAT 

EiO DPPE STAT 

Ch*k)GE state: 
BSTATE. < £EQ-ADD)~~ 

BTE <Z£Cr ADD> -* / 

BPNC <EE& ADD) «*- 



■>■ 



676 



CLEAR. MftSK BiTS 



CHANGE MASK 
MSK iEECrADD^ALL- 



Ull 



JL 



CLZ OPS TO idle STATE 
EELEASE ME LATCH 



0P8-^-IDLE 8 
CLE: ME MI CrATE 
BSS 'I 



to3 



-<r 



in 



*oo 
Q 



CLP. OPA TO IDLE STATE 
CLE. SB ATTENTION 



OPA^-TDLE A 
CLE SB ATT 



pg.& acc on.* 1 (Success) 
IPu&£^> <nrz*) 

475 




CMF24) 



CMP/) 
003 
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zr 



TWJ EWUnC A>« SMOMCATa* HOOK AM TW 

morarrv or digital iguneir cowwatwn am 

SHALL NOT M MffKBUCB OK COHS OH USB M WHXI 
OK W MJtT AS THt (ASH FOR TW MANUFACTURf 0* SAU 

o rr»as wmouT wmttbi rauussioH 
airrwstiTO dotal (gummr gmmiatiom* 



S-0-08ZMQ 



far 24) 



<*1S 



peouest S8x 

8EANCH ON EXTENDS?) FUNC. 

enasle dp F#ein see catch 



sbx eec\ e N 

BUS Z&^-^—DP /EAM 
EN DPPE CATCH 
A71/VS - MAPLO 



3i3 



3l (o 



SSI COMMAND TEANSFF.PP.ED 
8EANCH ON CONFlEMATlON 



8us rs * £ - DP EAMI 
MHS - MAPLO 



BE (EXT FUnC) 3/Z 
EXT FUNC~Q 



(MP 25, 26, ) 




(MF&) 
3/Z 



\ f £XT FU NC^I 



EXTENDE D NE/TE 
V4/HT FOP. S8T ESQ FF 

TO BE CLEFlEED 
ENABLE DP PAE/TY EK£ CATCH 



BUS IB -+-* — DP SAM 
EN DPPE CATCH 
MWS = MAPLO 



381 2EQ FF = 8ET(0) 



3l4- 



A 



8^( EXT FUNC) 313 



vlr s8i aeo FF » tLED (i) 



BEANCH ON DATA TS2ANSFEZ. 
dUS X8*-^— DP 6AM 
EN DPPE CATCH 
MYtS » MAPLO 



31 S 



BE (DT£) 315 
DTE' I 



8S'(CNF<i:0)) 3ZO 
CNF<r.0>= (/VR) 



320 



No Response- Repeat 



581 EEc\ En 
6US 18 * ^ 2>P SAM 
GN DPPE HATCH 

MHS - MAP LO 



8£ (EXT FUNC) S)Z 
EXT FUNC* 




Pg&LWSl 



Q1PZt,\ 



3IZ 



EXT FUNC - / 

. '(MFZ5) 
CNF<i:$>*l (ACK) 3/3 




■>■ 



CNF<i:0y-z Cbsy) 

3 21 ~1/ 



Busy- Be PEAT 



SSI KEC\ En 

80S IB * 4 - DP SAM 
EN DPPE CATCH 
M)NS = MAPLO 



>]/ T>TE=0 



381 tsansfee did not 

take Place: 
command timeout os. 
MAP PAKiTi EEEOE 



BUS 18 * 
EN C4TO 
EN MAP STAT 
A?WS =■ MAP LO 



DP SAM 



8E(EKT FONC)3)Z 



EXT FUNC = 



3t 




fEGtweb 



(MFZb) 
3tZ 



3Z3 



ep2.cz con fiemation 
Enable command eeeoE. 

STATUS Sir 



Em cxtez 




^ViSTE; 



(MF1) 
210 




CHKJ CHANSCNa I WV. 



^NETEE. 

(MF1) 
ZHp 



321 



±. 



ACK- CONTINUE 
BEANCM ON AOL FOE. WDf 



80S rS ■* A — DP EAN) 
WHS = MAPLO 



325 



8£ (ACK) 324 

ACK'0 



324 



4/ ACK^I 



ACK FOR hIDI SECENED 
8S.ANCH ON ACK FQg HDZ 



80S TB 



+ *- 



-DP GAM 



MIVS = MfiPLO 



V 



321 



^k 



BE (ACK) 32<o 

(y>F2c) 



Zk 



ACK FOE NDI NOT PECEl^ED 
REPEAT 



SBI 8-EQ. EN 
BOS IB^—VP ZAM 
EN DPPE CATCH 
AfWS =• MAP LO 



(pzg-wdl) 



^ 



8e(EXT FUNC) 312. 
EXT FUHC = 0> 



N^, EXT FUNC= I 
<£^XW2>> (»F IS) 




'pBrLMBT> (MEZC) 

3IZ 



3J3 



AC£*& 



->- 



ACK* I 



326 



ACK FOZ LAST WD ZECEWED 
C.LEAE. STATE AND MASK 
TEST FOP. DP PAEITY EgE 



CNQ- MASK AND STATE; 

8STATE -" 

8FUNC -« 

O-0 MSK 



331 



3l 



ACK NOT ZECE/VED 

eEPEAT 



S3X SEQ EN 
BUS IS*-*- DP eAM 
EN DPPE CATC hi 
MWS - MAP LO 



BE (DPPE) 33$ 



2>PPE = 



8e (EXT FUNC)3lZ 
EXT FUNC =0 



JK^EXT FUNC'/ 
<£e£XW£7> (MF25) 
\^ 313 




P&rUNBTl 



(MF&) 
3IZ 



ZOO 

1^ 



!Q 



DPPE-/ 



330 



T>P PAe/TY EEEOJP 

ENABLE STATUS BIT 



EN DPPE STAT 




_iL 



no aggoes'. 

CLE OPS TO IDLE STATE 
BELEASe Mg. LATCH 



ops ■*- 



TDLE 3 



CLE ME HI CrATE 



ytETEZE. 



(MF1) 

219 




(MF24) 
703 
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NUMBER 
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n 



CH*| : CHAHGtNOL I MV. 



J&. 



<2>-<z>8ZMaia 



(MF25. ZU ) 



3IZ 



PURCrE HetT£ LON& 



BUS 18 '*- s ~DP RAM 
EN DPPE CATCH 
MH$ - MAPLO 



341 



\NAlT FOR 8EQ FF TO 
BE CLEARED 



BUS 18 



DP tAM 



EH DPPE CATCH 
MNS = MAPLO 



34Z 



381 EEQFF* SET ^0) 



sl, S8I eEQFF= CUS.D O) 



branch on data transfer 
enable 



DP SAM 



80S 18 "^ 
EN DPPE CATCH 
A7WS - MAPLO 



345 



344- 



S8T COMMAND TRANSFERRED 
BRANCH ON CONFIRMATION 



BUS 18 ■ 
MWS* MAP LO 



DP SAM 



se(DTE) vr£mj 



\[> DTE m 



sbi transfer did not 
take place: 

COMMAND TiMEOUT Ok. 
MAP PARITY ERROR 



BUS TB 



DP RAM 



£N CfiTO 

EN MAP STAT 

MINS =" MAP LO 




BR(CNF(i;t» 345 



345 



No Response- Repeat 



381 REG En 
80S IB '* A - DP SAM 
SN DPPE CATCH 
MHS - MAP LO 



8R (EKT FUNC) 3lZ 

err punc=0 



J(^ E/.T FUNC' I 

<^?<MWOT> (MFZS) 
\x^ 313 

CNF<r.0)=l CACK) 




34b 



ACK CONFIRMATION 
BEANCH ON ACK FOR ND/ 



BUS 18 ' 
MNS = MAPLO 



DP RAM 




BR (ACK) 3Z(* 



(MF2S) 
32C. 321 



CNF<i:p>*2 (BSY) 



341 



Busy- repeat 



sbi zeo. en 

bus i8<^-dp sam 

EN dppe CATCH 
MtoS " MAPLO 



BSCEXT FUNC) 
EXT FUNC- 



in 
I 

I© 

Q 

1£ 

go 




EKT FUNC' I 
C£Q5-XW£7> (MF2S) 



IpECr L\4Rh> (MF2(^) 
312. 



313 



Cnf<i:#>=3 (ERR) 



35(5 



ERSOR CONFIRMATION 
ENABLE COMMAND ERROR 
STATUS BIT 



EN CKTER 



*!T* 
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item wrow rr ««ma famsai 



/ 



^L 



SBXXN 



SFT 
FWJEL 



SEE KJCTE 2 




SEE MOTE I 



j OPTIOWAL 
_ sji °M£- ."7 1 



i 



34 



i 

4 |J5 



I 



T;cn! 1 



J ; 0! f 



jjj, PANEL J7 n 



-i |J2 



•J3 



|J4 



J8 



•J9 



D- 



U 



J5 



0- 



!(JG 



J(2 



\jctes: 



J2 



-I I 06 



.1750-C SYSTEM C0K!SZST5 OF 

A. KA7S(d-A 

a OW70Q-A 

C. MS7gO) 

0. SFT (ft W9043) 

E. 2 DUMMY fiAMELS (* 74;8973; 

1/780-D SYSTEM CONSISTS QF 

B DW2>2s-A 

C. MS7SC 

D. i?H7f0-A 

E. RH7?0 

F. 5FT 

\1Q<Z>-EA,EC } ED SYSTEM CONSISTS CF 
A. CA78Q-A 
a. DW780 
C. MS780-E 
a SFT("M9043) 
E. 2 DUMMY PANELS ('74/S973) 




SBI IU 



MS7«?ffi 

oe 

MS7g0-£ 



L> 



JS 



r> 



"D 



■in 



o 



H 



sea our 



SBI IN 



CW750-A 



f> 



{} 



J2 



Y 
i 



Y 
i 



comt: 
ii780-ek, em, ew srste/^ consists of 

A. KA780-A 
8.DW780 
C.MS7SO-E 
D. SU780-A 
E.RH780 
F. SFT 

2.) SBI CABLE CONNECTIONS TO 

SFT FZOM ADJACENT BACKPLANE 
ASE ALWAYS \700OS7~ I (QUANTITY ^j 
OTHE? SBI CABLES A£E 17OOO87-0. 



J7i 



J8 



J9 



jtei 



j/i 



J/21 



SBI OUT 



<A7ST - A 



JZ 



C-0-08ZI 



~El2 



i^ 



b 

M 



;BACKPLANE S.B.L INTERCONNECT ) 



drn. ^ 7%<,zac | z Vj"- 



2^A_ 



a>ta! 



'Jka. 77 



ScLzZ 



-V 77 



»^6-77 
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l \78CD 
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NUMBER 
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T^ 1 



REV 



1 — 

w_ » i wm ii wi w 
*»r « nt imp* w mmcm a ■ 



'• I97<? 



lil gjtf8Zn|aB|2| 



SEE NOTE 



J3 



J4 



J5 



JB 



B 







MS7AB 



sear ai 



^n 



JB 



J9 



ilia 



j(i 



t> 



ssr our 



SBIIM 



QM7R9-A 



n* 



J3 



0* 



[J lj» 
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NOTES: 

l) 11790 CU.CV SYSTEM CONSISTS OF 
A. KA780 A 
B- DW780 A 
C MS780 
D TRM(MQ0M0) MOUNTED IN 

SLOT* I OF MS780 BACKPLANE. 



THIS SHEET FOR 
CU + CVVARIATI0NS 
ONLY 



15 

B 



8 



T 



C BACKPLANE S.B.L INTERCO NNECT ) 

. °"WrL- (.>»■ laW7=JHWu*t00w 



■two" 






S: 



%''^» 



NEXTHIGHIRASSV. 



s 



a-oD-n780-a 



1780 



shed 



1750 SUB SYSTEM 

INTERCOM. 



COM 



IC 



NUMKR 

1780-0-3 



i I 1 1 1 I 



TWJ 



nuan or wt aurmr co» _ 

*JT K WKWCa « COHO M MB ■ ■! « ■ 
NT MTKIMintTIC aMHCI«K ■ Mt V 

rtos Mnwr mm u rammm. 



||2| £0-0^ii|3go|2| 




BUS 
BUS 

BUS 
BUS 
BUS 
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38r 

SBI 



361 
5BI 

SB! 



5M 
B?7 



5^p 

E29 
Bi3 
Bll 
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z 


C*' 


*2 


Ff 


jf\ 


1/. 


MU 




*) 



BUS SHI B2B L 
BUS SBI B23 L 



BUS SBI B22 L 



BUS SBI £24 L 

BUS SET B27 L 

BU5 561 B25 L 

BUS SEI 323 L 

3US SBI B26 L 

BUS 5BI B29 L 

BUS SBI 330 L 

BUS SBI FAIL L 
SBI B3! L 



BUS 




BUS SBI E£Q4 L 
BUS SBI REQ7 L 
BUS SBI REQ 5 L 



BUS 


SBI 


TP L 


BUS 


SBI 


f?£Q£ L 


BUS 


SBI 


PCLK H 


BUS 


SBI 


TP H 


BUS 


SBI 


PDCIK H 


BUS 


SBI 


PDCLK l_ 


BUS 


SBI 


PDCLK L 


BUS 


SBI 


MP2 L 


sue 


sai 


MPl L 


BUS 


5BI 


ALERT L 


BU5 


SBI 


DWJ"AM L 


BUS 


SBI 


CNR3 i_ 


BUS 


5BL 


FAULT i_ 


BUS 


HUF\ 


l_ 
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BUS £51 BI2 L 

BUS Sol BM l 



BUS SBT 3i3 L 
BUS SSI 35 L 



BUS SBI 3Jfc L 



BUS SSI 3i/ L 

BUS SSI BI8 ,_ 
BUS S5I =3 _ 




J/0 



BUS SBI M(2 L 
BUS SBI DEAD L 
BUS SBI Ml L 

BUS SBI M3 L 

EU5 Sal M2 L 

BUS SI PffiL 

BUS SBI SPACE (3 

BUS SBI PI L 



BUS SBI SP48E I 

BUS SBI TAG fl L 

BUS SBI TM> L 

BUS SBI TA<3i L 

BUS 5BI IDI L 
BU5 Sfil TAS2 L 
BUS SBI ID 2 L 
305 SBI ID3 L 
BUS SBI ID4 L 




BUS SBI IMTLK L 
SUS SBI T«3 I l_ 
BUS 5BI TBa 2 L 

BUS SBI TJ?0 3 L 
BUS 5BI TKBZL 
BUS 5BI 1024 L 

BUS SBI TR0S 1_ 
BUS S8I TRZ6, L 
BUS SBI JRCbl L 
BUS 5BI TR08 L 

BUS SHI TT5ffl9 l_ 

BUS SBI TT2K2 L 

BUS SBI TR1 1 L 

BUS SBI TT?J3 L 



BU5 SBI Tgl2 L 
BUS SBI TRW L 
BUS SBI n?l5 l 
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e--s s6~ etz 



- £US SaT 8<P+ c 

eu3 sex 6P7 c 

£t,s sex ess L. 
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8us sex /~tt (_ 

S^S S&Z £/& i- 

e*j-s sex d// c 
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sax 
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C 


Sl/S 


S0X 


822 


c 



■ 8us 
■BitS 

■ 8CJS 

eus 
■eus 
ffas 



■eus 



sex 8#+ c 

Sex 827 c 

sex ezs l 
sex eze> c 
^ex szu c 

sax az9 c 
sax 8 ? f t* 
sex PAXL c 
sez 8 3 / l. 




6i/S S£X A£Q"+ C 

a&S S9X. <f*vp7 c 
&/s sax **f>s c 



s#s sax rP l 



4*ss sax 

8i/S S8Z 

eus sax 

eus sax 

avs sax 

dv s s5 ex 

ec/s sex 

ez/s sax 

sas sax 
st/s sex 
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8i/S sax 
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P/ L 
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■ avs 



sex xoi c 

sex rpxz-2. c 

sex xoz c 

sex xo! l 

sex xd+ c 




sex XVTLK £. 

sex t#<£ / c 
sex r*><$>4> c 

Sex 7-/r<p3 (_ 
se>x t*4>z. l. 
ssx r/P** c 

sax 7-/r*s~ c 

Sax T/T4b L 

sex r*p7 c 
sex r/vps l 

sax rxttj c 

S8X T8/<£ c 

s ez r/r // c 

Sex T/T/3 L 

sex r/x/z c 
sax t#/+ c 
sax t/t/s c 
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PEF ITEM 
\JUN" BER 


=ART NUMBER 


2£ SCRIP 


TUN 


FROM 


TO 


REMARKS 




i 


7B!S£73-(3-0 


HARNESS 5VT 


MARMESS PI 


PS*2 - J6 


-5VJ SMD 






| 1 




iarnjess pi 


KA78G-T18 








| i 




HARNESS P5 


MS 780- JI9 








I 






mARWESS =fc 


DUi 76ffl- Ji5 


- 3U , GWO 










-^ARtyESS ^7 


SFT- 0" 7 


I5U, SWD 








; -<ARUt5S RTKifc TERM 

(5£D a.:RE) 


DW760T 5V-D 


*5V 






uriwi-z-to 


-*. -E5S 5. :rm i ^R^ess, ^ f^ 


DW760 + 5VRT-D 


+ 5U 2ETURM 




2 


70,42;2'0H 


CABLE AC C 


iC lCW ! CABLE PI 

: :able pz 


KA78C- J [4 












DW780 -JW 






a 


7£H2 Z-2M 


_"A3L£ AC DC -0W ! TABLE =i 


KA760-J/G 








CABLE P2 


SFT- JS 




4 


70:4212- 2M 


CABLE AC DC _3W 


CABLE PI 


PS*2- J3 


OC DC U3W SUD 








P2 


SFT-J9 ! 




5 


70 ,'4 2, 2 -CM 


CABLE ^C DC LOW ; .CABLE PI 


PS *3-J3 


-C DC LOW i GMD 








i ^2 


KA75C- JI5 i 




[■ 


i | 


1 






: ! 








7 


72 (42(2- !C' 


; :A3iE AC DC LOU1 ; CABLE PI 


P5*4-J3 


AC DC -Old « GND 






i =2 


yiS7S(Z5-J2ffl 




: NOTE ~ 
4 * 


; 5 


7t3W234-BK 


: CABLE :;B5t ,g i TABLE PI 


PS #4-iJ7 


+ 5B # + 12 


! 






=2 

P3 


MS 75 (J - J/ 7 






: 








MS750-J/4- 





9 


73142-^- IA 


; :AB_EPCitlE£LBuO ! PS*2+SCTT-D 


DW7Sffi + 5 BET-B 


R5#2 +5 RETURW I 


; 10 


7<2>/424 <: ?-m 


c^<?^ poujcr 's-ti ps # 2 +J - rr-c 


ZJT80+5 RET-C 


M 


7<*; + 24<?-IC 


I CfBLE P^JZRJ-t} Psnzt5 RtT-B 


KA7S0+58R£r-B ; 


12 


7© (4 249 -;£ 


i -A3LE ?0I0E2 3Lii , PS* 2+5 ^T A 


<A7aS+5B RET C 


PS* 2.+-S EETUBvl 


; .'3 


7014530- \A 


; C^E-t ^MjlER .IfETi PS# ?+5 "D 


Dit»78ffltS -B 


PS #2+5 


i M 






Do; 75tf +5 - C 







7<>J453*-/A 


ZA3iE power {red) 


PSff2+i" 3 


K>9 70$ rSB C 


j 


i6 


"C:~;E3£-IA 


1A5^ ^GliiEP v -:0' 


P5 t 2t5 fl 


KflTSO+EB B 


RS*? + 5 ! 


/7 


7014249- 1 J 


C*S^ PCWEEl3l!T, 


^£ #5'E 2F^ D 


<A78(3r^C eET D 


PSff3+5 KETL'ew j 


IS 






I 


1 C 


1 C 


| 


19 






1ABLE 3QiA.ER r = L <. 


! B 


1 B 
KFT7S2 +5C - A 
<A7£(ZS +5C - D 


1 


Zt> 


7314 2/ 


59-ID" 


P5^3t5 - D 


P£*3-r5 ROUPKj' ; 


21 


7a;453ffl-lE 


CABLE FCWER i ; ?ED' / 


PS#3+-5SETUf?W | 


22 






1 


2 1 


a 


1 


23 




i 


1 


B | 


B 


I 


24 


70IA5S0-IE 


CABLE POWER (RED) 


P5*3+5- A 


KA7S0 + 


5"C- A 


| 














! : 




58 


7019584- IK 


CABLE +53 


CABLE PI 


PS*4 -JS 










CABLE P2 


MS7S0-JI7 










CABLE P3 


MS7S0-JI4 




| 










! 




















23 


7OI42SB-0K 


1VBLE PDWER. 
sTT? ^EMORV BLK 


PS R4+5 gET C 


M5 7Sa-JB- A 


PSW4+5 RETUEW j 


30 


7014 250- ^K 


P5*4 + 5 ?ET D 


MS7gffl-[TlS" B ! 


31 


7014529-iZlK 


JJ3LE POkJER 
-= MEMORY tREB) 


P5*4 + S C 


MS78(23 - JI2 - A 


PS S4 + 5V 


32 


P3 #4+5 D 


M£720-iri8 3 




\ 33 


72t4 243-3M 


CABLE TOT-OO-BAL 


HARWESS P2 


Kfi7t?0 - H2Q 


! 


: 1 ! i Pi 


H71I 1 - 0"l : | 


34 


70,4245-21 


FLOPPY i?ELAV 
SC PUJR. rWR.\JES5 


HARNESS Pi 


KPiiaa- jft j 


! 


-2 


iCP - J3 i 




-3 


rx^b) - ji : 


I ^5 


72I424-3-0L 


1-&E POWER'. 3iX; 


<fl750-AT5fi RET D 


frame: 


5C 


"^4ZI2-OtA 


CABLE AC/DC UO 


CABLE Pi 


DVT78QJ-J13 


SEE NOTE. '3 


! j | | CABLE P2 


KA180-JO I 



CHANGE NO. 



1 l78Q~'D J ZK,En,ZH 



KEF ITEM 


PACT WUM8ER 


DESCEIPTIOW 


FROM 


TO 


REMARKS 


\ 


70 15*73- a -a 


H.ARMESS-5U TERM. 


HARA£"55 P3 


Hj-J8a- j;5 


-5V 3WD 


I 


70 1 J073-0-0 


DARWE55-5V TET2M. 


HARWESS P4 


S^T«-A-JI5 


- 5V SK.D 


38 


7ai42l2-aM 


CABLE AC Dd UXO 


CABLE PI 


PS % 5 - J3 ' 


AC DC LO« 6WD 




7ai42/2-aM 


CABLE AC DC LOW 


CP,BIE P2 


^■^C - Ji3 


AC DC LD i SND 


39 


70M^I2-0H 


CABLE AC DC LOW 


CABLE PI 


^)-1S9-A- 714 


AC "DC LO f SKJD 


i 72H4 2IZ-0H 


CABLE AC DC LOW 


CABLE P2 


€>-"=• -J-jJ 


AC. DC LO t GWD 


4<3 


70l4 24g-(2jL 


CABLE FOfcJERLBUO 


PSt5+S PET-D 


<.VTrtf AfS ?£TC 


PS #5 +S eETURJO 


41 






C 


B 




42. 


7IBI<JZ«n-^l_ 


CABLE FDUB?jf3u) 


P5*J+5 i?ET-B 


e-^t a+5-c 


PS» 5+5 RETUEAi • 


45 






A 


B 




44 


TOl453e-^i- 


CABLE POU£E{W3i 


PS #5+5 - D 


^!-7!S« A+S -C 


PS*5+5U 


45 






C 


B 




4^3 


70M53<?-4>L 


CA8LE POWER (BED) 


PS»5+£ - B 


R.'-'Bfl +5 - £ 


PS *5+5Li 


^7 ' 




A 


8 




; ! 











57 



FP780 

OR 

FP782) ^ KU780 



SEE NOTE I 



42 


7014243- $L 


"iOWEK CABLE 9LK 


PS #"1+5 A RET O 


<="2iJ»5*i?E7D 


ps^i-vseerdRAi 


49 




i 






c 


: c 




5Q> 




! 






3 


! e 


1 
j 


51 


7CW249-SL 


PC WER O-TSLE (BLK) 


PS*l-r5A5?ET-A 


C=rB^-E'^£T A 


PS * 1+5 RETURN ! 


52 


7ffll4 53ffl-<js l 


P6UJER CABLE (EEDj 


PS* i+5 - D 


■C-.E2-5A -D 


PS4 l +5V 


53 












C 




r 




54 












B 




B 




55 


7Z :4 530-®L 


POWER CABLE (EED) 


PS* 1+5 - A 


<.=^5J-5A - A 


PS * 1 + 5\J 


5£ 


70I4-2I2-43M 


CABL.E AC DC LO 


CABLE PI 


PS * 1 13 


AC, DC, LOW 


! 




pa 


*A~5£ - 3 I? 





'OPTIONAL 



SEE A^OTE 



KC780c«.KU780 



SEE NOTE 2 



7g>14530-<pL | CABLE FQU)ER(RED)| KA780 - A + 5A Q j <.-^ge-A^5C- B [ FS *24 5V 



|VJ 



J 
IK 



It 



"ES' 



REFER TO E-UA-KA780 FOR INSTRUCTIONS OF 
JUMPER REMOVAL IN CONFIGURATIONS USING 
PS*I. 



IF THE FP780 IS INSTALLED 
ITEM 57. 



REMOVE 



2>- IF THE FP780IS 1HSTALLLD;1TEM h(o Pi 
CONNECTS TO FS*|-J3 OTHER WftL IT IS 
CONNECTED TO DW780-JI3. 

4. M180-E VARIATIONS MUST \}^E ITEM S8 
INPLACE OF XTEM S. 



~™ 11780 SUB- SYSTEM 
INTERCONNECT 

-^ [SHUT 7 W 9 



IC 



780-0-3 



"*' '"T 



-T^t 



[2| gjL-tezii|51|d|o| 




8 



wt u w w ii or oortM. aunar ccwfoiwtcti «s 

3HMX NOT K WmOOUCS] OM CtVCD ON UIS> W WHOLt 
OH IN WMTT AS T>« MS fOK Tt« WMMCTUC OH Ml 
OF !TB» WITHOUT MM I I IK PSMMOt 

conmxr * / 4 d O 

DOTAL o wi t camuTor 



2-0-08ZI 



ola 



II780-CU/CV 



REF ."-EM 
M UMBER 



10 



: 2 



i4 



20 



21 



22 



2 3 



24 



25 



PART NUMBER I DESCRIPTION 



lp.5<t>-!3-<p-p j HARNESS ~5V TERMINATOR 



FROM 



TO 



HARNESS - P I 



PS '2 - JG 



HARNESS - P2 



KA780-JI8 



HARNESS- P5 



MS780-JI9 



HARNESS- PG 



DW7S0-JI5 



HARNESS - P7 



N.C. 



REMARKS 



-5V GND 



-5VGND 



HARNESS R ; .NG TERM. 
(RED WIRE) 



If lp^^-p-0 ;h 



:0'. 42 2-0H 



**\l=- „>/ '- XV1NAJ ^ f g-_K W RE) 



CABLE AC DC LOW 



7 0I42;2-2M j CABLE AC DC .OW 



CABLE - P 1 



CABLE - P2 



^5VGND 



DW780+5V-D 



DW780-»-5VRT-D 



KA780-J 14- 



,5V 



-5V RETURN 



ACDCLOW-GND 



DW780- JI4 



CABLE - P\ 



lABi 



P2 



"70142 2-2M CABLE AC DC -OW 



CAB-E 



CABLE - P2 



70I422-0V 



7(2 



"0'42 2-iC 



>.BLE AC DC -OW 



CABLE- P\ 



AC DC LOW WYE CABlE 



CAB-E AC DC LOW 



0i4? 2-0K ; CABLE 153' 



CAB-E - P2 



C ABLE - P I 



CABLE - J I 



CABLE- J 2 



CABLE 



KA780-J1G 



ITEM i-JI 



PS*2-^'3 



AC. DC LOW- GND 



:tem ; 



PS*3-J3 



KA780-JI5 



MS780-JIG 



ITEM*3-P2 



[TEM*4-P2 



1ABLE-P2 



M87S0-J20 



12V 



CABLE - P I 



PS "4-- J7 



CABLE- P2 



j MS780-J17 



CABLE - PB 



MS7S0- 



7Q42^P-;A j CABLE POWER ,5-* ^8*2 +- 5 RET - p jDW7g>0^5'PET-B| PS *2*5 RETURN | 



70 42^9- 



70:4249-. C 



-Ad>-c POAER (B..*, ' P&*2+5 PET--C iDVV7B0^5RE ~-C 
CABLE POWER (BLK.\ ' =>S*2 +5 RET- B IKA780+53 RE 



AC DC LOW+GND 



ACTJCLOW+GND 



AC, DC uDW*GND 



6*4 -J3 ACDCLOW*GND 



*53~l2V-GND 



70^249-IC ! CABLE POWER (B'^.i ^3*2 ~ 5 PET-A 



~"$ A 530 - ' A j CABLE ? OW ER ,RBD , | =S*2 +5V -D 



1 



KA7&0*53 RET-C P±>*2-*5 RETURN 



70 4 53g>~ A j CAB-E FOY. ER (REC 



70'4 53p- a; cable power (re: 



p S*2 +5V -C 



>s*a ^5 /-b 



DW7I 



-5V-B 



PS "2 *5V 



DW780*5V-C| 



?0 1 4 5 30- A CAB-E PC W - R CRED)! PS*2*5V-A 



KA7* 



•5B-C 



KA7S<2!>*5B-B | PS*2 -5V 



7014 249- U : CABLE POWER (SL>s,j ?S*"3*5V RET - D ! KA780^5CRET-D 



-B 



-C 



-3 



70:4249 -ij j CABLE POWER (BLK)i^S*3 + 5V RET -A |ttA780+5C RET-A 



701453J&-1E 



CABLE POWER (RED) 



■^-4 



70:45 30 - : CABLE POWER (RED) 



70/69.T/-0-0J JV.BUS PWR HARNESS 



PS* 3 + 5V -D 



■S 



PS*3 + 5V 



A 



KA780 + 5C -D 



KA7SO t-5c- A 



HARNESS -PI 



■ Aovtc^c RING TERM O o 
-ARNESS (3LKWIREr P2 



I HARNESS -P3 



.'-ARNESS 



Rl\iGTERM 
( RED A/1 RE! 



■P4 



■95 



PS* 5 - J 10 



PS*3 -5 RETURN 



PS* 3 *-5 RETURN 



PS*5 + .'5V.-/5V*GNd| 



PS 5*5 RET -D PS 5 *5 RETURN 



PS 5 -J3 



AC, DC LOW +GND 



PS 5 +-5V -D ! PS 5 -5V 



■P6i! 



LaHMFS=, R^NGTERM p 7 ^c*r ^crw 
■ KNtbb (RED WlREr Wr ' ' 5 5 ° V 



(BLK WIRE^ 



^RNESS ( R ^TERM pQ PS*5-5RET-D : PS *5 T-^RETORU 



-P9i 



-PlOi 



-C 



-B 



kRNESS ^XlgE>^% ^5 Rgr-Aj 



7<>/695'/-0-^ i UNl3US PWR -iARNESS I HARMESS -PIE j ADAPTS 30ARP-J I JAC,DC LOW -«- GND 



1 



1780-CJ/CV 



REF ITEM 
NUMBER 


PART NUMBER 


DESCRIPTION 


=ROM 


TO 


REMARKS 


25 


lOJ(,1£J-4-0 


UNIBUS PWRHARV4ESS 


«ASS£35 -PI3 


ADAPTER BOARD -J 2 


ADAPT. AC,X LOW +GND 












-PI4 


N.C. (OPTIONAL^ 














-PI 5 


RK<i>!l - P2 














-PlCo 


RK.GH - PS 














-PIT 


RKGH - P4 














-P.8 


NCl OPTIONAL) 














-PiS 


















-^ao 










lO/69$y-0-& 


UNiBUS PWR HARNESS | ,-A^SESS ~ ?2l 


N.C. (OPTIONAL) 




29 


70I4 25O-0K 


CABLE POWER 
RTR MEMORY (BLK) 


PS*-i -5/ RET -C 


MS7S0-J15-A 


PS '4 +5 RETjrn 


30 




-D 


-B 




31 


70I4529-0K 


CABLE PO^ER. 
+ 3 MEMORY (RED) 


PS *i-5/ -C 


MS780-JI8-A 


PS*4 +5V 


32 


-D 


-B 




33 ! 70I4243-3M 1 


CABLE TO T.QD. BAT. 


-a^E55 - P2. 


KA780 - 20 










-P/ 


H7IH - o 1 




34 


7014243-21 


FLOPPY RE^AY 
SC PWR HARNESS 


rA,R\=55 -PI 


KA7S0»-Ji9 








-D2. 


BOP -J3 








-P3 


RX0I - J 1 




35 


70/4 249 -0L 


CABLE POWER (BLK 1 ) 


-<A~3<? -5A RET-D 


FRAME 




50, 


7014212. -^M 


CABLE AC/DC uO 


CA3_=: - ^1 


DW780 -JI3- 


SEE NOTE *3 








CAB-E- PZ 


KA780-J17 





57 



FP780 

OR 

FPl&p + KU78C 



SEE NOTE i 



4S 


7^)14249 -0L 


POWER CABLE kBLK) 


=B * - 5A RET - D 


KA7S0+5A RET-D 


PS*I -5 RETURN 


49 






1 


-C 


-c 




50 






1 


- B 


-B 




51 


70I4249-0U 


POWER CABLE (BLK) 


=S* -5A RET 


-A 


riA7S0 + 5ARE r -A i 




52 


70I453O-0L 


POWER CAB-E (RED) 


~B * ~z> 


-D 


KA7&0-5A-D 


PS*! ^5A 


53 










-C 


-c 




54 










1 -B 


-B 




55 


70I453O-0L 


POWER CABLE (RED) 


^S* -5V 


-A IKA780 + 5A-A 




56. 


T0I4212-0M 


CABLET AC DC LO 


C-^-B-E - PI 


1 pc *i - ia 


AC.DC LOWgGNO 









LL^B_E - =2. 


j KA780-UI7 





i^ 



0PTI0V4AL 



bEE NO^E 3 



KC7S0 ^ KJ780 



SEE NOTE 2. 



7<2>l453g-0L| CABLE POWER (RED)j -\A~3Q -5A -P iKA78^^5c-Bl PS ^2 ■*• 5 V [ j 






NOTES: 

i. REFER TO E-UA-KA780 POR INSTRUCT ON5 ZT= 

JUMPER REMOVAL IN CONFtGERAT'.ONS USiNCV =S * 

2. IF THE FPl&tp :<b INSTALLED. REMOVE ITEM z~ . 

3. IF THE FP78^ IS INSTALLED: ITEM *5S> PI CO^NECS 
TO PS*1-J3 OTHERWISE \T \S COKkMEC~E3 ~0 
DW7S0- JIB. 



THIS SHEET ~OR 
CU-CV VARIATION 
ONLY 



REVISION HISTORT 



ECO NUMBER 



J 



W ".^30 SUB- SYSTEM 
INTERCONNECT 



DOCUMENT NUMBS! 



DTC 



11780-0-3 



m. 

c 



T«s 



NOTE.%: 

1 2SS PIN CONNECTOR BLOCKS (rTEM 6) 
MOST HAVE WIDE LEAD-IMS. 

2. ITEMS 2,20,22^23 ARE USED FOR WAVE 
SOLDERING PURPOSES ONLY, AND MUST BE 
REMOVED AFTER WAVE SOLDERING BUT 
BEFORE CLEANING. 

3. INSTALL 40 PIN CONNECTORS (ITEM 31 ) 
AFTER CLEANING BUT BEFORE AWT. 

4. PIN CONFIGURATION FOR SLOTS 5 46 IS 
REVERSED FOR INSERTION OF ITEM 7 FROM 
SIDE 2. 

5. ITEMS 7 THRU 9 AND 14 THRU 15 ARE 
INSTALLED AFTER AWT AND ARE 
INSTALLED ON SIDE 2. 

6. ADD WIRE (FROM WIRE TABLE) AFTER 
ALL HAND SOLDERING HAS BEEN 
COMPLETED. 

T APPLr ITEM N0.3O TO EXTiRNM. 
THREADS OF ITEM 27, BEFORE ASSY". 
OF ITEM NO. 27 
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^F 



SB) INTERFACE 



SEE 



axo: 



TjjAJH 



822B -9 - » Q 



II I I I I I 



1 M. J 



X 
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H3YRJ 




~ LHIBUS ADAPTER 
S» INTERFACE 
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AUTOMATED BY PRTLST, 3L( 3* ) 
LINE ITEM DOCUMENT NUMBE* 



PART NUMBER 



PARTS 
DESCRIPTION 



LIST 



QTY PER VARIATION 
00 



SHEET Ai Of A2 



REFERENCE DESIGNATOR 



1 


1 


2 


2 


3 


3 


4 


4 


5 


5 


6 


6 


7 


7 


8 


8 


9 


9 


1R 


10 


11 


11 


12 


12 


13 


13 


♦ B. 


t A 


A. "» 


*. m 


15 


15 


16 


16 


17 


17 


18 


18 


19 


19 


20 


20 


21 


21 


22 


22 


2i 


23 


24 


24 


25 


25 


26 


26 


27 


27 


28 


28 



D-MD-5012967-0-0 



5012967-00 
1012084-01 
1012784-00 
1300365-00 
1301972-00 
1300247-00 
1300295-00 
1913493-00 



19116 
19115 
19136 
19136 
19128 
i 9 i 2 8 
19128 
19128 
19128 
19128 
19128 
19128 
19128 
19126 
19128 
19127 



41-00 
73-00 
70-00 
71-00 
13-00 
i5"»0£ 
01-00 
24-00 
28-00 
34-00 
49-00 
60-00 
65-00 
97-00 
53-00 
31-00 



1913730-00 
1911398-00 
1911415-00 
1913220-00 



M8270 PC BRD 

8 MfD 25V G% 30D AL EL 
,047 MFD 50V -20t80 CER 
1 K 1/4W 5% CC 

270 1/4W 5% CC 

120 1/4W 5% CC 

330 1/4W 5% CC 

74S241 OCTAL PUFFER, TRI-STA 

SN 74S257 MUX, QUAD 2 TO 1 

74S280 PARITY GFN/CHKR* 9BIT 

745373 LATCH 8BtT TRASP TR 

745374 FF-D OCTAL TRISTATE 
LS27 NOR GATE-TRIPLE 3IN 
L530 naNu GAXE-SXNGLi. 8JN 
LS02 NOR-GATE-OUAD ?IN 
LS74 FF-D DUAL, EDGE TRIGG 
LS85 COMPARATOR, 4BIT MAGN 

LS112 FF-JK DUAL#EDGE TRIG 

LS161 COUNTER, SYNCHR,4BIT 

LS259 LATCH 8BIT 

LS283 ADDEP-4BIT BINARY FU 

LS174 FF-0 HEX W/CLEAR 

L6175 FF-D QUAD 

DEC 9646A TRANSCEIVER, 4BII BUS 

DC 101 PRIORITY ARBITRATOR 

10101 OR/NOR GATE,4-2IN 

10125 ECL TO TTL TRNSLTR 

10216 RECEIVER, TRIPLE LINE 



1 
7 

79 
3 

14 
4 
4 

11 

2 
4 
3 

5 
2 
2 
2 
1 
4 
3 
4 
2 
1 
4 
2 
14 

t 

2 
3 

1 



C1-C7 

C8-C85,C86 

R5,R6,R17 

R1-R4,R7-P16 

P18#R20,R22,R24 

R19#R21»R?3,R25 

E3,E6,E17#E20,E46,E49,E59,E62# 
CONT E65tE71,£U9 
E34#E61 

E30,E3i,E32,E33 
E5,E19,E48 
E4,E18,E47,E60,E72 
£63, £79 
E40,E74 
E50rE76 
E55 

E22#E51,E99,E100 
E52#E53,E66 
E92*£105,E132,E133 
E35#E75 
E145 

E9B#E101,E102,E126 
E23»E64 

E1,E2,E15,E16,E44,E45,E57,E58# 
E70,E83,E94,E96,E97,E118 
El 43 

E109,E110 
E120,E121,E122 
E108 



CONT 



REVISION HISTORY 



ENG 



ECO NU.MPtP 



INITIAL 



REV 






BASIC PART NOl M8270 I 



SECTION A OF A 



1DRNI 
1 



1 



D. HENLEY 



SECTION, VARIATION INDEX ICHK'Dl 

[A] 00 I—— _-__—___ 

IB] i 

CCJ IDES, ENG! J.GRADY 

CD] 1 ,.._ _«. 

[E3 I 

CF] IRESP.ENG.! J.GRADY 

CH3 J____-___ 

[J] 1 

ck] imfg.eng.l m.tepella 

cm] ias1e7Ibly"number7 

CN] ID-UA-M8270-0-0 



1 1 

K.FRIEDGEN 1DATE! 07-SEP-79 I 

l" " "~~ 1 TITLE 



1 I 1 I I I I 
I D i I I G I I I T 1 A I I* 

— " ~ARTS LIST - " """" """" 



1DATEI 07-SEP-79 t 

_• I __ I 

1 I 

10ATEI 07-SEP-79 i 
^ ^.. 

iDATEt 07-SEP-79 !_ 



USI 



DOCUMENT NUMBER 






,____ISIZEJC0DE| NUMBER 1 REV 

I i I 1 I 

IDATEl 07-SEP-79 IK | PL 1 M8270-0-DBP ID 

i__ 1 — —„——-, t , - t _ t J aavaMa ( __>__ 1 _________________ ■ ____■ 



1TOP DOCUMENT NUMBERl 
JB-DD-M8270-0-0 



I, 






I FILE NAME! 
1 M8270.PL3 

J. 



"THIS DRAMwG A«D SPECIFICATIONS HEREIN, APE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND SHALL NOT BE REPRODUCED 
OR COPIED OR USED I*> WHOLE OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION, 

COPYRIGHT (C) 1979, DIGITAL EQUIPMENT CORPORATION " 



IEDIT # 
1 5 



^W 



AUTOMATED BY PFTLST, 3L(3* ) 
LINE ITEM DOCUMENT NUMBER 



29 


29 


30 


30 


31 


31 


32 


32 


33 


33 


34 


34 


35 


35 


3b 


36 


37 


37 


38 


38 


39 


39 


40 


40 


41 


41 


42 


42 


43 


43 


44 


44 


45 


45 


46 


46 


47 


47 


48 


48 


49 


49 


50 


50 


51 


51 


52 


52 





P A 


R T S LIST 


r\ ^ v 


PART NUMBER 


DESCRIPTION 




QTY 

00 


1912810-00 


LS20 


NAND GATE-DUAL 4IN 


1 


1910532-00 


74S00 


NAND GATE-QUAD 2IN$ 


8 


1912388-00 


74S02 


NQR GATE-QUAD 2IN,PO 


5 


1910534-00 


74S04 


INVERTER GATE-HEX \l 


6 


1912389-00 


74508 


AND GATE-QUAD 2lN,PO 


5 


1910536-00 


74S10 


NAND GATE-TRIPLfi 3IN 


7 


1910537-01^ 


74SU 


AND GATE-TRIPLE 3INP 


4 


1910539-00 


74S20 


NAND GATE-DUAL 4INPU 


8 


1910542-00 


74S64 


A-O-I GATE 4-2-3-2 


1 


1910544-00 


74574 


FF-D DUAL, EDGE TRIGG 


4 


191054F-00 


74S112 


FF-JK DUAL, EDGE TRIG 


5 


1911983-00 


74S133 


NAND GATE-POSITIVE 1 


5 


1912125-00 


74S135 


XOR/NQP GATE-QUAD 21 


1 


1913340-00 


74S32 


OR GATE-QUAD 2IN 


4 


1911675-00 


74S1?8 


DECODER/DEMUX 3-8 LIN 


4 


1911676-00 


74S139 


DECODEP-DUAL TWO-INP 


1 


1910546-30 


74S140 


NAND GATE-DUAL 4I*PU 


1 


1910956-00 


74S151 


MUX 1 OF 8 


1 


1910548-00 


74S157 


MUX 1 OF 2 (QUAD) 


2 


1910550-00 


74S174 


FF-D HEX 


3 


1910957-00 


74S175 


FF-D QUAD COMMON CLO 


1 


1912746-00 


DEC 74S37 


NAND GATE-QUAD 2IN 


1 


9000024-01 


EYELET. ROLLED FLANGE, ,121 OD X 


12 


1210711-02 


HANDLE, MODULE, HEX 


1 



QTY PER VARIATION 



SHEET A2 OF A2 



REFERENCE DESIGNATOR 



E77 

E7,E28,F43,E89,E93,E107,EU6, 
CONT E134 

E41,E80,£82,S113,E154 
E25'E123,E136,E140,E144,£128 
E24,E36,E42f£l25,E135 
E26,E29,E54,EU4,Et48,El52,El53 
E27,E69,EU2fE127 
El 1 , El 4, E67, El 38, Ei 39, El 41, El 49* 
CONT E151 
E73 

E10,E103,E106,E147 
E124,E129,E130,E142#E15S 
E37,E38,E39,E94,E95 
E104 

S9,£78,F117,E81 

E56,E111,E12,E13 

E68 

E21 

E91 

E85/E86 

E87fE88#E137 

EU5 

E90 



NOTES I,C, SPARE LOCATIONS ARE? F8,E131,E146,E150 



i J i I I I I JTITLE 

JDjIlGlIlTiAlLl 
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ISECTION A OF A 
1 






1 1SIZE1CODE1 DOCUMENT NUMBER 1 REV 1 

I I I I 11 

1 1 K 1 PL I M8270-0-DBP 1 D | 

I 1 "1 -1 1' "-I 
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MrarrorMnM. Burnt cawnn w *a mi 
w k VMMta <■ ova • mt m mou m m 

• |977 ■■» *—— 



4 



nn 



■0-0ZZ8W 



QJ2 



B DATA 



(usia) 



MASK 

Cosic) 



T peg; 
(were) 



WRIT* 
(USIC) 



TAG 



(usic) 



'32 RCV BUS 



STRL- AD? 



(USIF) 



A9, A4, A? 



CNF&R 



(USIE) L 



DCR 



(USIE) 



B<3i:28> 



''B<a7:#> 



'CNFGR INTR 
(UAl) 



FONC 
VLD 



(USIK) 




STRD A0 

LOCAL READ TS6 



T BUSS 

RCV MASK 



Tx MASK 



T REG 

<7:4> 




T£~ CLK 



f«/5JC) 



MASK- REG BUS 



RO XPCT /j 




T3 



•BUS MSK 
SB 



UBA MSK 
VLD 



UB MSK 
VLD 



ES646 K PARITY 



RCV PARITV 



TX PARITY 



n 



PARITY 



P OK 



ADAP<y:tf>- 
UB 1NIT- 

C/A TAG" 
TR# - 



UB 



UBA 



''B<7:4> 




IB BUS 



—ONI BUS ADR OK 
(USIO) TX REQ<7:4> 1 



ADR DECODE 



UBA ADR Oh 



I5R DTE 



P OK 
ISR TAG 



(usu) 



-ISR DTE 



(usu) 



LOCAL READ EWA I 
(UCB) 



(USU) 



— MIC TX T5E 
ISR T5E 



D 



-TR* 



"LOCAL READ TSE 




^52-4 1 
*USIJ)/ 



3£ 



(usra) 



»1 



*sf 



MIC TX TSE 



UBA M VLD 



B<4:0>- 



POK 



func VLD 



UBA ADR OK- 

P I (re ad/write )- 



ATP 



(adaptor in progress) 
rip 



(read in progress 



UBA 

FUNC 

DECODE 



(usil) 

(USIN) 



"SET U5I Rrp 
-MAP REG READ 
-SET BRSVP READ 
-BRRVR RIP (J) 
-READ DPR 



Mrr rupT 
PRRVRIPO) 



-LJ 



SET MIC WD XPCT 



SET CSR WD XPCT 



SET MIC RIP 
-STRB STRD ADR 
"UBA ERK 
"UBA ssr 
-UBA ACK 



UNIBUS ADR OK- 
P CK 



UB M VLD 



FUNC VLD 



"Z 3646 T PARITY 



RIP 



(USIA) 



(READ -IN -PROGRESS) 



( UNIBUS IN- PROGRESS) 



TAG 
DECODE 



(usi h) 



RIFF 



COMMAND/ADDRESS TAG 
WRITE DATA TAG 
READ DATA TAG 
■INTERRUPT SUMMARY REQUEST TAG 



(READ 1NTLRLOCK-FF) 



UB 

FUNC 

DECODE 



(USIK) 



UP BSY 
-UB ACK 

IL W FLT 

-UB ERR 

STRB ST«t> ADR - 
SET UB WP XPCT 



SET USI RIP — 

CLR RIP— | 




J 

K 


usr Rir (I) 






BRRVR RIP(J)- 

) 


J 
K 


3 R " 'wTs I P ' i 1 


) 










SET MIC RIP - 
MIC CMPT ■»— 


J 
K 


MIC PIP 0' 






SET UB RIP - 


J 
K 


UB R1P(0 






UB WIP 

UB WR CMPT* — 


J 

K 


UB WIP 'J) 






MIC WIP 

MIC CMPT* — 


J 

Y 


Mrc wip (i) 







tH(usin) 



P OK 



STRD<A4,A9>- 
B<|'>0>- 



SET UB RIP 

SET RIFF CLR ENA 



WRITE DATA TAG 
Tl 



SET RIFF 



RIFF TO 
UB WR CMPT 



UB WD IC OK 



(UCB) 



S6I INTERFACE 




DPR WD CK 
MAP REG WD OK 



RIFF TO 

BRRVR WD OK — ' 



WRITE 
DATA 
EXPECTED 
LOGJC 



(usim) 



-STRB DCR 

STRB CNrGR 
-STRB STATUS REG 
-STRB CNTRL REG 
"UB WD OK 
-MAP REG OK 
"BRSVR WD Of 
-DPR WD OK 
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USIN AIP L 



74SI38 
EI3 

D7 

SELC D6 
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D3p- 
D2 
D I 
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74SI0 bL 
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JL-dE)+ 



~^My L 
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USIA PI OK » 

USIB Fl H 

USIC UBA MASK VLD L 
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USIK SET UB WD XPCT H 

USIK SET RIFF CL.R ENA H 

USIL SET C5R WO XPCT H 

USIM NIC W D XPCT H 



US1R SBI A CLR 
U5IS T\A CLK H 



USIP +VC H 
U5IA R Bl H- 



USJfl R 80 H 

U5IS TIB CLK H 
U5IR SBI A CLF L 

USIL BRS+DPR WD XPCT |_ 
USIN MR WD XPCT L 
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US1A P OK H 



USIM W SQ FLT H(USIE) 

VitlZ^ Uim WD * PCf CNF 9 L (U 5 IR' 

USIM C5R WD OK L(USIM) 




1*^°^ U5IM US WD STRB L ^ USIN ) 



USIM ue WO IL OK l(usin) 
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USIM CSR WD OK L 




— USIM CNFGR STRB EN L (uSIR) 
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— USIM SR W OK L(USIN) 
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USIL I READ CNF L 
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USIL AD RDY H 

USIA P OK H 
U5IB Fi H 



U5ID MAP RE 
US IK Fl'NC 



VLD L idElj7_y J 



U5IA P OK L 

USIN AIP H 
USIC UBA MASK VLD L 




USIN MR READ BSY l(u5IR) 



U5IF STRD A4 H 
USIF STRD A 9 H 



USIM MIC WD OK L 

USIF STRD A9 L 
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74 532 



2\i_ 



W, 



CE78 



^ 



, 74S3? 
k £9 



^ 



'*, 



745 32 YjL 



(MR WD OK u) 
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USIB Fl H 



US3P + VD H r 



USIK URIP (J) H 



USIL USI RIP (j) H 



USIN CLR RIP FF H 



USIN MIC RIP (j)H 
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UC8H MIC CMPT H' 

USIL BRRVRIP (J) H 
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USIN BRRVRIP (K) H 
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"USIN URIP L(USIN) 

-USIN USI RIP h(uSIc) 

-USIN USI RIP L(USIN) 



USIN MR WR BSY l(u5IR) 
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US.! BKC + rpp WD *PCT 

U5IL CET CSP WD XPCT 
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uerN mr wd *pct 

US1KJ RfAL MR 
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USIL Wh M5K i RR 
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id 



IN 






£79 



H> 



s/ j» srgq 

. — \* V 



UMDM HP MUX 36 H 
(UMDS) 









r<p 



5/ s<$ srs4> 



/+V/ 



UMDM DP MUX 07 H 



(DATA PATH 00-^7) 



(SLOT 3) 



Ttm UBA MAP & 
DATA PATH 



(UMDM) 



I20F 19 



cs 



NUMBER 

M 8272-0-1 



REV. 





i 7>f 



THIS MAWINC AND SMCtFKATKXV HOICIN, AM THC 
nor»TV OF OIGJTAL EQUIPMENT CO0KUT10N AMD 
SMALL NOT W MF0COUCE0 0* COTIEO OH USED M WHOU 
Oi W PUT AS THt (ASK FOR THE MAHUMCTU*! <Xt SAU 
OF ITEMS WITHOUT VflUTTW PERMISSION. 
COTYHKiMT © ftp] DIGITAL eQO»««B<T aWKRATION" 



JMDS DP SM. e r HZ H 



iMDS or 5hp,~ ee h 



l/MDS DP 5HFT i0 H 



UMDS 9P 5HFr II H 



UMDS j3P 5#fr 12 H 



UM95 DP 6HFT >5 H 



UMDS DP 5HPT M H 



JMDS DP SHFT i5 H 



UMDU DP HAM 03 M (UMC*) 
UMDAJ DP RfW 09 HO/MM) 
UMDAJ DP RflM 10 H ((/MM) 
UMDU DP RAM II H n/MOe) 
UMDU DP RAM IZ H (i/MM) 
UMDN DP RfiM 13 H fl/MOff) 
UMDU DP RAM 14 ft O/MDN) 
UMDAJ DP RAM IS H U/mDH) 



CHK | CHANGE NO. REV 




-Q-ZLim 



3Q03 HIS 



UMDM TMPiTP, 03 H 

UMDU DP RAM 09 H 

UMDC UB RO/O (73 H 

V-M04 ID39 H 



i\ 










ft 



UMDAJ 7MPSTR a H 
UMDAJ DP XAM O H 
UMDC. UB RCUO 10 H 



UM0M TMPSTAJ //H 

UMDM OP #Am •/ n 

UMDC UB RCVO /• H 

///*&# XOll H 



UMDAJ 
UMDAJ 
UMDC 



TMPSTfiZ /2 H 
OP RAM /Z H 

ub xcvD rz M 

t/MOP ID/Z M 



UMDAJ DP I PAB OK H cftPA} 



JMDM 7MPSTR /3 H ■ 
UMDN DP RAM i3 M 
UMDC UB eOJO (3 H- 
UMCA TO/3 H 



UMDM 7MPS7X J* M ■ 

UMDN DP RAM 19 H ■ 

UMDC UB ROD M H ■ 

UMO* ICM) M 



UMDN TMPSm fS H 
UMDAJ DP RAM IS H 
UMDC UB RCVO IS H 



t/C8P G/° MtiH S<*£. ' " 

t/c&p dp ajux sec <P m 

UC6P CP AliJX CO £a/ £. 






_l-a. I//V/X 



UMDN DP MUX. m H 
f £/4*GSJ 



UKDfJ DP mux m H 



01 ~?PS/S3 

et „ 

Bl 

Pi 

J/ S$ 5T3J 



l/MDM DP MUX IS H 



7-?s/s5 

p/ 



Dl 

a 
PI 

— \z \mV/~s 



UMDAJ DP MUX II H 
CC"MQSJ 









Pt 



>i 50 >73$ 



UMDAJ DP MUX IZ H 

rwcsj 



2 \M9/ 



£67 

PI 



SJ sa srai 



TTWTTs 



UMDAJ DP MUX 15 H 
C&MOSJ 



7+S/S3 
£79 

P/ 



SI 30 S&f 



UMDAJ DP MUX /•» H 
CCIAfOS) 



J3 



it 



// 



10 



7+SAS3 

C > PI 

SI 

191 
3/ id) *79i 



2 \M 



V, 



UMDAJ DP .'<■&* 15" H 



( DATA PATH 06 -15) 



(SL0T3-) 



a 



TITLE uBA MAP & 
DATA PATH 



(umdn; 



SHEET 13 Of I? 



NUMBER 



"!"•! 1 1 1 1 1X1 



7~~Hs 



-THIS 0HAW1NG *«0 S«CfflCAT)0*i HEWN. AM THE 

nararr cf [mgitju. joiiim/ient co*k**tkh amd 
smau. not k «m>ocxcHJ c» comm o» uan 94 WHOUE 

0* IN *AAT AS TMt fr^SlS fOft TM€ MANUFACTURE OR Mlfi 

Of ITtJMS WITHOUT W«ITT&1 PCKM1B10N. 

COPrKIGH? Qy 7^ OtGITAj. eQUinWW C0WCRAT1CK" 



-J 



•us &D€><£> //[ 



j=e; 



£XS ./?0<t" // 



£US PD<P2. // 



SUS -*?D# cs & 



POI 



P£l 



/+ 



7*s.S28 5 



P2 

P3 

P* 



X.+ 



-+ ! 



WDP .-9DO X/VC <*2 
(£/#fDP) 



-vmdp pdd j:/zc <$ j 
c&AtDPj 



-J— DMDP s?od xwc <pt- 



OC£*> Z/VC £/*/ /V 



PV£ 



-DMDP /9DD JZ/rc P<S 
CtS/HDP) 



C/MDS DP SsSFT /& /y- 



4W5 DP SMPr /7 // 



U.UOS HP 3PPT /S H 



DAfDS LP StfPT /? // 



1/AfDS DP SPPT 2$ />> 



UMDS OP S//F T £>; // ■ 



DM0 S DP ^PPT 22 H 



tiMD-S DP StfFT 2 3 P- 






8DS /9D<t><*- A/ 



&/S PPD&& P 



*£i/S PO<? <£s // 



#US /9O0 7 H 



PPZ 



FJZ 



■UM£)P CPPPy /V WMD/T) 



C4- 



8/ 

P?2 
32 

P3 

S3 

&*■ 



£ / 



-^-umop /wo -X /vc <?e> 

CDMDPJ 

- DM DP PDD ZPC &7 
CU**DP) 

- DMOP POD ZtfC *B 

rwiopi 



DMDP POD T//C 42 /V- 
D*)DP DP PPM /6 H- 



DMOB XD /« >/- 



DG> 7-0S/S3 
&P 

3/ s<t sraji 



/*> 



MID/' /?DO XA/C *9 
fi/MOPJ 




t/MOt: DP JDD S H 
VAIDk OP /}DD ■? // 
t/MO*: DP ffbD 3 * 
UMDA: DP MOD £ # 
UCBP LDP /9DD I 
i/CSP LDP /?DO 4> H 




UCBD DP Mux S£t / // 
(JCBD DP Aft/A. sec * # 
UCBF HP *tux tjJT <S// c 



£Bi 



S*2. 



£//*tO/° DP /?A*f /? A/— 



i/y>£>0 XO/7 /y- 



£//£ 



i/M£jp #CD X/VC <*•(« //- 
l/MDP DP *>** /S # - 



4/MC8 XD/8 U 



VD/W ADD I^C 6S *- 



UMCS TD/7 //- 



UMDP DP PfiM lt> // (DM DP) 
i/MOP DP P/}M /Z " fWHQPJ 
i/MOP OP /?/?*1 /& H UtMDP) 
t/MDP DP PPM /9 # (DM OP) 
1/AtDP DP /}/}#! £t> hf CDMQP) 
DMDP DP fiAM £/ H r*/J«DP) 
UMDP DP fl/PM 22 # tDMOf) 
ti/'4DP DP ftPM H H (i/"D/>) 



DMD/° #DD Zs*C «6 >V- 
DMQP> DP /?/?■** 26 /¥ ■ 



l/MDff XD2? /S 



DA4D/* DP vf/«*f 2/ // 



i/MOff ID2/ // ■ 



y-rv 



79S2B* 

Dt 

Dt 
OZ 
D3 

D< 
OS 

a, 

07 

DA 



COO 



PS. 

eve* 



UMDP DP P/** 2* /* ■ 



A2 \/<?.y / 



//MDP OP /W/f /t- 
(//AfOS) 



■ 4/y*DP DP Mi/X 



// 



DO 
/PP 



74S/S-3 
P4 



•S/ sfsref 



7*9^ 



-4WDP DP M4/X 
(MPS) 



a* 74-5/S3 



it- 



V 



-DM DP DP MUX fj /J 
(DMDS) 



\DI 



44 



\8i 
\P/ 



74S/S3 
£S7 
P' 






-2—D'MOP DP MUX 2.$ // 

(DM OS J 



D4 
C6 

e* 
Pip 

SI 



70S/S3 



S# ST84 

TOT" 



-&MDP DP MUX 2/ P 

(UMOS) 



14- 



U/1C& TD2£> # 



DMDP DP 2 

(umop) 



PPP a*: * 



DMDP PDD zyyc. »9 
VMDP DP PPM 23 



DMD* ZD2J /y 



7< " 'S3 

F4> 



D<t 
P* 

J/ S6 STgG 



IF 



/<*■ 



-D"fOP DP Mi/X 22 /V 

ru/*DS) 



Mat 
±\P* 



79-S/S3 

P4> 



— l< \*\ 



(DATA PATH 16-23) 



■DMDP DP Ml/X 23 /V 
(is/* 03) 



CSL0T3) 



T,TL£ UBA MAP &. 
DATA PATH 



(IMDP) 



P|CS| M 8272-0-1 



I 4 OF 19 



REV. 





1 ^v 



TMfS OftAWtNG AMD SMCffK>TK3NS. HCftCIN, ARC TW 
MOfMTY Of DOTAL fQUWMCNT COVOXATION AAA 
SHAU. NOT H tmOOUCBD 0« CC#lt» OK USED IN WHOU 
0* IN »A»T AS THC »AJrt KM THt MANUFACTUU 0* SAU 

<* ITIW WJTHOUT WKITTLN KKMISUOH 



I-0-ZZZ3W 



?<y ^ /%? PS a 



e^'S AD? 9 A 



e#s &d/4> a 



viS/VS /*£// A 



i,'Af£f> caaay a 



»»— - — 



/=/°/ 



■/>»2 



c ■?■ 

£fZ9 
A/ 



<?3 
A4- 



s / 



s^ 



S-f- 



UMDS DP SAP 7 Z<h // 



i//W/?5 £P sapt 2S A 



uatds dp s*Fr a<t, a 



£/MDS DP SAFT 27 A 



£//*DS DP SHPT 26 A 



IfMDS DP $Apr 29 A 



&MDS DP SAFT 3<? A 



<AHDS DP SAF7 3! A 



CHK I CMANGC NO. REV. 



-//MDP ADD-TtfC /4> A 
-i/MDP ADD ZMC // A 

C v/?ox) 
-umdp add z#e /a A 

(U/7DA) 
-AMD A f)QD _T/VC /£ A 



SOS AC/2 A\ 



FS2 



£us /9D/3 H 



A/JS AD/ 4- A 



8t/S AD/S A 



Ft/2. 



1±. 



AS 



/<? 



7<US28 3 
P, £ ' 2 * 



31 

fid 
82 

PS 

33 



A+ 
64- 



X / 



za 



S.+ 



CO 



UMDP ADD Z/tfC /<» A • 
■V/HDP POD ZAC /* A t/MDP DP I?/** 24 A '- 
(t/MD*) 



/2 



J3 



/* 



-1/MDP ADD -ZAC /S A 
(i/MDH) 

l/MOP ADO Ta/C /A A 
(WO*) 

UMDft ADD XAC /7 A 



UMDB ZD24- //- 



/<P 



&/02 
A/ 



(t/MOP) 



VC&A DP MUX S*"£ / H 

</caF dp stux. sere <p // 

/JCffP~ &/° Mux MX £A £- 






s<t> srat 



S/MDfit /)DD 2>/C // /V- 
l/MOR DP/?AM23 M- 



C/AU33 TG£S # 



UMOff ADO XVC /a H ■ 
D-MDA DP P4M Z(, H- 




r 



i/#00 To 26 # 



£/*f£K Of* ADD <S >/ 
*//*&£ OP ADD + /V 
//MO* DP ADD 3 H 
UMDtr DP /*£>0 2. H 
ucep NOP ADD / /V 
UCQF »DP ADD 6 /¥ 



27 



Z(. 



^P> 



2S 



Af- 
P3 
/92 
A' 

Pip 



/*> 



&2S99 
AS £7U 



■CDl , 
■C£/ 2 

-CD/^ 

1 >= 



PAM 



Oo, 



3 

cs 



DC £ 



DO, 



00, 



<"£ 



£±. 



24 



/? 



^_ 



i 



/s 



vca* cp 3 we c 



£2/ 



/j 






/3 



WV- 



<VW- 



-vw- 

-JVW- 
/K 




14- 



U/*£W A0O2»C /3#- 
4MCP DP /&M 27 //- 



OMoe XD27 A 



- UAfDP DP AA*f e-Z # (iJAfDP) 
-i/MDA DP /?/9M 2S A (tJMOQ) 
-2/MDP DP PA*t Si, A OJMDP} 
-i/MOP DP PPM 27 A (CIMOP) 
-1/A4DI* BP rfPM 26 A W/ifD/f} 
-&MDP DP PPAI 29 A WOP) 
-L/#tDi? DP /fPM 30 A CUHDf) 
-l/,MDft OP PA*) 3 J H fi/AtDP) 



VMDP /fDO ZNC /4A- 
//MOP &P PAM 2f A - 

us* DA Z02S A - 



JL 



/2 



OS/ 



eJS££ D£A DP PW? t » — 



7*30* 
em 



^S 



7*-sza<t> 

£87 

D4> 
Dl 
02 
03 

OS 
Ob 



F Z 
ODD 



D7 
OS 



FS. 
even 



t/MDP ADD T*C /sT A- 
i//40P DP AAfif 29 A- 



UMOS ZDZ9 A- 



i/c£A e/j szr j/ 



L^ — 



i/M£>p DP 6UT <?/ H OJA404) 



i/MDA ADD XMC /£, A - 
UMOA DA AAA* sa A - 



UMD3 ZD3* A 



C//MJ2A DA 2 PWP OAr A 
i/MDA DP / PAP ojc A 
i/MDA DP * APA c*: A 



AS/ 



7+S2<Ppl 

e/fsj 



• UMDA CP AAA CM: I. 



UM&t POO ZAC /7 A- 
UMDP OA PAM 3t A ■ 



U*fD£ ZD3J A 



/J 



'P 



7fS'S5 
A" 2 



A/ 



(DATA PATH 24 -31 ) 



Df 
C/ 
3/ 
A/ 



S' Set STB/ 



■AAfDP DP **{/y, ze M 
(t/MOS) 



2—4/AIDp DP Afi/XJJ A 
(AMDS) 



/3 
/S. 
// 
/<P 



7*S/S3 
£~/2 + 
A/ 



0/ 
C/ 

at 

A/ 

s/ so srsj . 
ZJTWTTs 



2-t/AtDP DP MX & rf 
(£/**0S) 



J*L 



D/ ?*5/S3 

c> F/ 

81 
A/ 

S/ St) STB I 



-VAtOp HP Mi/X 27 A 
CMOS) 



uV7s 



06 7+S/S3 

C * A* 

A* 

3fS*srai\ 
— \S /#Y/ 



-t/MOP OP MUX 23 H 
f±/*tDS) 



/3 



74S/S3 
£63 



s/ SAsra/ 



■ l/MOP OP MUX 29 A 
((/MDSJ 



J 2 \wY/s 



'3 

J2_ 

// 

/<* 



81 
A/ 

jv s<t> srs/ 
\2 /+i<r 



-//MOP OP MUX 3$ H 
(UMDS) 



J3_ 
/2 
A 
/* 



Ft 



si s* srat 
"7CT 



-l/MOP DP Mux 2/ A 
(i/MOS) 



/*YaS- 



T,TLE UBA MAP & 

DATA PATH (UMDR) 



I50F 19 



CS 



(SLOT_3_2 

REV. 



M8272-0 



^ 



a 
IbC! 



B 



MS 



■TM<S CHAWING AND SMCff'CATtONS. MCTEIN, ARC THf 
WC»MTY Of DIGITAL JQC'PMENT CORPORATION AND 
SHAU. NOT K WRCOUCS1 OR COntO OK USD IN WHOU 
OR tN MAT AT THE SAUS FOR THf MANUFACTURI OK SALE 
Of 1TTMS WITHOUT WRITTEN PERMISSION. 
COPYRIGHT ©-^7/ DIGITAl EQUIFMBJT CORPORATIOW 



UA1GA? DP MUX <t<£ A/ 
UAtJ,'. £P M~X ?6 M 
UMD C DP //IUX. /£ /V 
//MOP DP MUX 2*? // 



- I//* OS HP SAPT <#4> A/ 
(UMDMt T) 

- umos dp sppr <&£ a/ 
-umds op sppt /&, a> 

fiy*/J}P, S, U ) 
-uMDS DP SPPT 2*t ft 

fUAtDftjSjU) 



DM&/*t DP Mux <a-jt a/- 

UMDA 1 DP MUX /2 A/ - 
UAfDP OP MUX .10 /f> - 
//MOP DP MUX 28 A/ - 






Q\ 2 



i/CBP DP SPPT se/ / A> 
UC8 C DP SA'PT S£L p 



UMJOM DP AiU X *>/ A/ 
UPtDM DP Mux <P? // 
UMDP DP MUX /7 A/ 
DMDP DP MUX 2S H 



cva 



zp§K 



I UMDM DP MUX $2 /-) 

UMDAJ DP MUX /d> // 

DM DP £p MUX /£ // 

//MDR 2P Mux at, m 



DAiDM DP AJUX <p 3 // 
uMDU DP AfC/X // // 
UMOP DP *)UX /? H 
UMDR DP Mux 27 // 



Is/ 


ssZ 


1 /3 


X2 


XI 


y0 


! i. 


L 


! I3 


IE 


II 


124 


\ L 


tt 


i 2 2. 


X/ 


Ip 


2-/ 


r 


L 


1/ 


X0 


L-! 


2-2 


I* 


H 


1^ 


I-; 


1-2 


1-3 



|? \fjSi A3 



2ss7$ 

7 1 -, f//* 



[/<gV/ 



(a/HO^T) 

-u/vos DP shft $? /V 

'-a/tf£>S DP SyyPr J7 // 
f£SAf£P, s t u) 

-a/MDS DP Srf/^T <?s /V 



///VZJAf /P/ 3 MUX ?S- // 
t/MDM DP MUX /3 H 
&A1DP DP MUX 2l tf 
t/MOP DP MUX 29 -V * 



^Sr^—t/AIDS DP SPPT 42 // 
ru/ifDAij rj 

y* j-^^^/vr £5 dp s//pr /p // 
—#.<<? D2> DP SPPT /a // 

Ca^lD^Sj uj 
^-iJMOS DP SHPT *& // 



a*tDA1 OP AO/X <p(, // 

J/MOM DP Afi/X /* /V 

UMOP DP MUX 2a // 

£/s*DP DP A1V* 3<t> ff 



X-3 

-3/ ^d> QB 



\? \f<ft/3 



2SS/4 
* £'3<h 



■iZ$ 



ix-a 



- t/A/DS DP S//PT ip3 // 

(ts/*0M, -r) 
-WA*DS DP SrfPT // // 
(UMDf*, rj 

y/ f-'^SA/D-s dp s/spr /9 /s 

fUMDPjS 3 U) 
-U*fDS DP SMPT 27 // 



l/MDM DP A1UX 4>7 // 
JA4DA/ DP MUX /S A/ 
//At DP DP AKJXi 2 3 A/ 
aMDX DP MUX 3/ A/ 



- Z2 



X3 



X.1 

X-l 
X-2 



y/ 

y<p 



X-3 

vS/ J<* OS 



^- i/MDS DP SA'PT ?■* A> 
(UAIDMj T) 

-££- VAfOS DP &/PT /2 // 

(umda/j rj 
-&-CMCS DP S//P7- 2fi // 

fu^roPj^aj 
— </Af&S DP SA'Pr 2 £ A/ 

CaA*a/?j Sj u) 



\7\'fi 



j£. 



X3 

Z/ 

xd> 
z-/ 



ZSS/0 



Y3 

y2 
y/ 



T-3 



J7 



■ £//*£> 5 <QA> SyVPT <pS H 

(t/AtOAf, r) 
WMQS 0P ■S/t'PT- /3 *> 
(UMDMj T) 
UMOS DP &/PT 2/ tf 

(i/MO P, S, u> 
UMOS DP S//PT 29 A/ 
(UMOK^jU) 



/&\/3 



2ss;<t 

X3 ^* 



xz 

XI 

Z$ 
X-l 

X-2 



Y3 

y/ 

y<t> 



X-3 






z/AfDS DP tSa'P'T' 4>(> // 
(UMDMj T) 

UMDS dp -s-tfpr /■? // 

(UAlO^jTi 

WMOS DP ■SA'PT 22 A/ 

(UAiDIZ^jU) 

t/Af£S DP ^A-pr 3$ // 
r&MCA,SjU) 



S~ 



Z3 



2SS/<t> 

ess 



X2 - Y3 Y^-4/MDS DP SA'PT' <p7 A/ 
(UAtOMjT) 

y^ ^-t/AiDs dp SMPr /s a* 
ruMDMj rj 

yi vlx- i/AfDS DP 5#Pr 23 A' 
fOMD^StUi 

y&l&-UMD2 DP SYP7~3/ Ay 

CUMD/fjSj) 






UAt0S DP SA/Pr /i. A/ 

s/MDS DP S//P7 /7 A/ 

£/MOS DP SA'PT /6 H 

//Afos dp &ypr /? A- 

DAiDS DP <SA>Pr 2<p A> 

DAfDS DP SA'A'T 2/ /V 

1/AfOS DP ^pPT ££ A> 

VA*OS DP 5 AlP" 7 23 A/ 



7*9 53 7?- 

D2 P2. 



Dl 
D& 
03 
\Db 
07 
C4- 
OS 



P/ 
P*> 
P3 
Pis 
cy 

P+\ 
PS 



/? 



CCK e/YPB 



i/C&M LO DO//T STjtfS L 



££- 



— Sus *v<9 Daur 

— PZS s/& Daur- 

— Pus aS ccuT- 

— £U/S a3 D4UT 

— sus &£ aaur 

— Bus us oo&r 

— Bus us Dcut 



UMOS 
UMOS 
UMOS 
UMOS 
UMDS 
UM03 
UMD-S 
UAfDiS 



OP SA'PT 2* H 

DP S¥Pr 2S /f 

DP SPPT 2Z> // 

DP SA'PT £7 A/ 

DP SA'PT 2S a 4 

OP S#PT 2? // 

DP SPPT 3* M 

DP SA'PT 3/ // 



UC8H H QOUT STRB U _ 
UfTlDV DOUT BUFFTSE L 



WMD3 DP SA'PT /(, // 

UAfDS DP SAPT '7 f/ 

//AfDS DP -SA'PT /S // 

UMOS DP SA'PT If /V 

L/MDS DP SA'PT 2-t> // 

UMOS DP SA'PT Zl // 

UMDS DP SPPT 22 P 

UMOS DP SflPT 2.3 // 



DLZ 






D 




^ 




















7 


7+S37-9- 

en/ 

02 A~2 
Dl PI 

03 P3 
D* P* 
0£> PS, 
OS PS 
04- P+ 
07 P7 

CLk e/VPB 


e 




5»- 


s- 




e 


9 




v3 


2 




17 


/i> 




/<?■ 


/S 




/3 


/Z 




'$ 


i9 








DPI 






"Y' 













#6 AS 




<*/ H 




<p2 A/ 




4>3 A/ 




<p<* A? 




<$£ A 1 




06 A* 




4>7 A' 


• 



ens 


ue 


DCUT 


<t>a 
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